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WIRE RECORDER 

PHONO-COMBINATION 


Compore these features: 

• A record player foof Plays 10"—12'^ 
records! Records from phonograph! Has 
Fidelitone permanent needle. 

e 5 Tubes exclusive with Air King! 
... 5 tube ampliher (including rectifier) 
guarantees finest fidelity. 

• Hos radio affachmenf! At no extra 
cost there's a cable attached to record on 
wire from radio without use of micro* 
phone. This assures original high fidelity. 
Can also dub in voice (through mike) 
while recording from radio. 


• rracfical, eompaef carrying easel 

Housed in sturdy wooden luggage>type 
carrying case. 

• Console feafures In portable easel 

Has the superior engineering qualities of a 
console wire recorder including auto^tic 
shut-ofi (motor shuts off automatically 
after wire rewinds) ... safety lock that 
prevents accidental erasures... visual-tone 
indicator to maintain recording level.*, 
highly sensitive microphone with table 
Stand makes it ideal for conference use 
... few simple controls, most easy to 
operate! 

• Price fs complete • • • Includes these 
extras! Two spools of wire... cord for 
radin rernrdinp... microohone table stand. 


♦ 129 " 


Including FadernI Tni. 
(Slightly highar wnif 
of Rockini) 


See ITour 
AIR KING 
Disfribufor 
Today I 
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^ I Will Show You Howto 

Leorn RADIO 

by Practicing in Spare Time 




1 send you Solderinir Equipment and Radio paiin; 
show yoa how to do Radio solderins, how 
to mount and connect Radio parts; trlve you 
practical experience. 


Early in my course 1 »how yon how to build this 
N.R.L Tester with parts 1 send. It soon helps you 
f>x neI}:hborhood Itadios and earn EXTRA money 
in spare time- 


You Kret parts to build Radio Circuits; then test | 
them; see how they work; learn how 
special circuits, how to locate and ttPJI 
defects. 


s; then test I 
w to dfsiirn j 
•pji ir f 



You pet parts to build this Vacuum Tube Power 
Pack; make changes which srive you experience 
with packs of many kinds; learn to correct power 
pack troubles. 


Buildintr this A. M. Sirnal Generator pjyes 
yon more valuable experience. It provides 
amplitude-modulated signals for many tests and 
experiments. 


You build this Superheterodyne Receiver which 
brings in local and distant stations—and gives 
yon more experience to help yon win snccess 
in Radio. 


I Will Train You at Home-SAMPLE LESSON FREE 


Do you want a good-pay job in Radio 
—or your own money-making Radio 
Shop? Mail Coupon for a FREE Sample 
Lesson and my FREE 64-page book, 
“How to Be a Success in RADIO—Tele¬ 
vision, Electronics/^ See how N. R. I. 
gives you practical Radio experience at 
home—building, testing repairing Ra¬ 
dios with BIG KITS OF PARTS I send! 

Many Beginners Soon Make Good 
Extra Money in Spare Time 
While Learning 

The day you enroll I start sending EX¬ 
TRA MONEY manuals. You LEARN Radio 
principles from my easy-to-grasp, illus¬ 
trated lessons—PRACTICE what you learn 
With parts I send—USE your knowledge to 
make EXTRA money fixing neighbors’ Ra¬ 
dios in spare time while still learning! From 
here it’s a short step to your own full-time 
Radio Shop or a good Radio job I 


Future for Trained Men Is Bright 
in Radio, Television, Electronics 

It's probably easier to get st4irted in Radio 
now than ever before because the Radio Repair 
Business is booming. Trained Radio Technicians 
also find profitable epportunities in Police, Avia¬ 
tion, Marine Radio, Broadcasting, Radio Manu¬ 
facturing. Public Address work. Think of even 
greater opportunities as public demand for Tele¬ 
vision, FM and Electronic devices continues to 


Find Out What N.R.I. Can Do for You 

Mail Coupon for Sample Lesson and my 64- 
page book. Road the details about my Course. 
Read letters from men I trained, telling what 
they are doing, earning. See how quickly, easily 
you can get started. No obligation 1 JUST MAIL 
COUPON NOW in an envelope or paste it on a 
penny postal. J. E. SMITH. President, Dept, 8BX, 
National Radio Institute, Pioneer Home Study 
Radio Schooi, Washington 9, D. C. 


grow. Send lor free book now? 

Our 34th Year of Training Men for Success in Radio 

My training includes TELEVISION • ELECTRONICS vFM 


VETERANS 

You can get this training right in 
your own home under G. L Bill. 
Mail coupon for full details. 


Good for Both -fRE£ 


I Mr. J. E. SMITH. President. Oe<rt. 8BX. 

I National Radio Institute. Washington 9. D. C. 

Mall me FRFF. without obllfratlon. Sample Lessor and 
■ 0-4'patre book About how to win succeKs In Itadlo— 
^ Television. Electronics. (No salesman will call. Pleas© 
V w-iile plainly.) 

I 

t Kam* 

^ Addres 
I City 

(.< 
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War Surplus Bargains Sold As Used Unless Otherwise Specified! 



RADIO ALTIMETER APN/! 

A cotnplelo 460 me. radio receiver and transmitter 
which tan be converted for ham or commercial use. 
Tubes used and Included: 4.I2SH7, 3-J2SJ7, 2-6H6, 
I-VRI50. 2-955, 2-9004. Other components such as 
relays, 24 V dynamotor, trans¬ 
formers. pots, condensers, etc., 
make this a buy on which you can ^ 
not 00 wrong. Complete as shown 
In aluminum case I8'fc7'x7'^. 



NAVY CRV-46151 AIRCRAFT 
RADIO RECEIVER 



INCLUDING 

CASE 

$^050 


Tour bands. In¬ 
cluding broad¬ 
cast (195-9.050 
KC). Circuit U 
six-tube super¬ 
heterodyne with mechanical band change or remote 
operated electrical band change. Remote band change 
and tuning controls included, making this set read¬ 
ily adaptable to mobile ham use. Powered from 
setf-contalned 24 V. DC dynamotor. 

The sets are complete with tubes, mounting rack 
and remote controls. 


AIRCRAFT TRANSMITTER 
BC-457A or BC-458A 


ideal to make 
over (or master 
oscillator. Priced 
complete with 
lubes. Has bulH- 
In crystal for dial 
calibration. Used 
birt in good cen- 
ditlon. 6.3-7 MO 
or d-5.3 MC 
FREE Mounting 
Raek with order 
of tMw er mere. 





INTERPHONE AMPLIFIER 
RL-9 


Convert to bloh 
hdeirty Phone 
Amp. sr speech 
Ampi Complete 
with tubes and 
dynamMor. fer 24 
V. DC operation. 
Used but in good 
conbKIen. 



SPECIAL PRICE 



TERMS: CASH WITH ORDER 


AMERICAN SURPLUS 
PRODUCTS CO. 

537 N CAPITOL AVE. 
INDIANAPOLIS. INO. 


ARC-4 TRANSMITTER & REC. 



Operates on any of Its 4 predetermined crystal con¬ 
trolled frcQueneies in the range of 140 MC. Com¬ 
plete with tubes, remote control, iunetioa box. shock 
mounting base and connecting plugs. This unit Is 
ideal for amateur UHF or mobile telephone. Op^ 
erates from self-contained 24 V DC dynamotor. 
12 V available upon request. 


NEW WILLARD RECHARG- 
ABLE STORAGE BATTERIES 



Price, each 
In lots of ten, each 
Without metal ease 
in lots of ten, each. 


New 6 Volt battery in 
spill-proof clear plas¬ 
tic case, housed In 
metal case for easy 
mounting. Applicable 
for a wide range of 
uses where battery 
power Is needed. 
Shipped dry. Uses 
standard battery elec- 
t r o I y t e available 
Everywhere. 

. $ 4.00 

. $3J5 

. $ 3.00 

. $ 2.95 


AN/ART B COLLINS 



BC-348 


AUTO TUNE TRANSMITTER 


CommunicoHons Receiver 

Excellent selectivity, sensitivity and stability makes 
this the most outstanding of any receiver yet avail¬ 
able from government surplus. This Receiver will 
give outstanding performance wherever used. Built 
to withstand vibration and features gear driven 
100-1 ratio vernier tuning control. Six bands—500 
Kc. and 1.5-18 Me. Two stages RF. 3 stages IF. 
BFO, crystal filter manual or AVC. Complete 
with tubes and 24 V DC dynamotor. Easily 
converted to llOV AC operation. 

6C-348. 110 V. AC power supply. 

Including simple conversion In- 
•tructlons .$8.95 


$ 69^0 


BRAND NEW SCR.625 
MINE DETECTORS 


ATTENTION, PROSPECTORS, 
MINERS, OIL COMPANIES, 
PLUMBERS, ETC. 


Used by the Army to detect burled metal¬ 
lic mines. Its private use suggests the loca¬ 
tion of underground or underwater pipes. 
Cables and ore-bearing rock, the location 
of metallic fragments in scrap materials 
logs, etc., and the screening of personnel 
in plants for carrying of metallic objects. 
New, complete in original overseas pack¬ 
ing container. Originally sold by War 
Assets for $166.00. The U. S. Forestry Serv¬ 
ice has recommended procedure for using 
the SCR*625 Mine Detector to find Con¬ 
cealed metal in tree logs and other timber 
products. 


$7950 


A modern, compact, lightweight, high-powered trans¬ 
mitter, For frequency range 2-18 I Me. on any of 
its 11 auto tune cryst.-il controlled or master chan¬ 
nels. These units removed from Planes. Checked and 
guaranteed. Weight, 67 lbs. 

*134®® 

WITH DYNAMOTOR UNIT & CONTROL HEAD 



BC-221 

FRE¬ 

QUENCY 

METER 

Coven 125-20.- 
900 Ko. Battery 
or M9 V. AC vt- 
brapack operated. 
Beautiful eqelp- 
mefiL 

$4995 



OXYGEN TANKS 


R-5/ARN-7 RECEIVER 

Three bands 200 to 1750 KC. Complete 
with 17 tubes required. This set is ideal 
for conversion to home broadcast Re¬ 
ceiver addition to ham shade, etc. Re¬ 
ported sold for many times the price 
when brand new. A Receiver that would 
be hard to pick up at ^ CA 

this price. ONLY ^ T ^V 

PRiOeS F.O.B, INDIANAPOLIS 


These oxygen tanks, removed from 
surplus aircraft, have a capacity 
of 500 lbs. pressure. Type D2. 
with complete regulator assembly. 

Size of tank 22'x5''. 

TERMS; CASH WITH ORDER 


AMERICAN SURPLUS 
PRODUCTS CO. 

537 N. CAPITOL AVE 
INDIANAPOLIS IND 
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Sustained 


CAPACITY 


Mallory Capacitors Actually 
Increase in Capacity After 2,000* Hours 


Install Mallory FP Capacitors with the 
knowledge that they will last in a "hot 
set” with temperatures up around 
185° F.—they will last on the shelf or 
in an inactive set without needing 
reaging—and they will last 
without loss of capacity. 

Mallory is never satisfied 
to produce parts that just 
get by. In all Mallory 
Parts you will find a 
generous margin in your 
favor. Mallory capacitors 
will operate at 185° F. 
—that’s 35° hotter than 
R. M. A. requirements. 



qusi!WS$ 


wilt 

Aul profile 
A tmique 

mak«» it Aa^W.keep 
■ ■ 

OT. 



Their RF impedance—their ability to 
withstand ripple current, are other 
plus values that make Mallory 
capacitors popular with radio service 
men, as well as with manufacturers 
of radio equipment. 


*2,000 HOURS 

OF OPERATION 

An actual test of Mallory capacitors operated 
in an oven at 185*^F, and 450 volts DC, plus 

10 volts of 120 cycle ripple, showed them 
still going strong and with increased capacity 

at the end of 2,000 

hours. Typical results: 

At Start of Test 

After 2,000 Hours 

Capacity Resistance 

Capacity Resistance 

20.9 mmf 6.16 ohms 

23.5 mmf 6.5 ohms 

20.1 mmf 6.5 ohms 

23.4 mmf 6.55 ohms 


BUY MALLORY ASSURED QUALITY AT REGULAR PRICE LEVELS 



[_ ,P..R. MALLORY CO. Jnc./lNDIANAPOLIS 6, INDIANA 
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'' .^Quality c<a»j^pltetSneiss ^tice i^^lpw Ji . tli^ re|^uI^rV-tradeiiial|l 

LC^tTI . . • laboratoiy Caliber Elettt^nii? 'fest Instruirients at prices you can afford! 


CENTER-FREQUENCY RANGE 2/226 me - 5" vernier-driven 
calibrated dial. A new Si/ver deve/opmenf covers 2/77, 
70/154 and 151/225 me. In 3 bonds w/f/iout band-switcliing/ 

STABILITY is extroordinary. New u.h.f. tubes give stability 
such that FM and TV ^scope pictures once set up will ''stay 
put" for hours on end. 

SIZE AND STYLE match "VOMAX" and all Silver LCETl. 
Power required is 105/125V., 50/60 o.c. at 35 watts. 
Size 12H"x7H"x6" overall. 

CO-AXIAL OUTPUT CABLES. 3 ft., d.c. isolated, 5/125 .A, 
Impedance for r.f.; separate horizontol synchronizing cable. 
Both with clips for direct connection to receiver circuits. 


SWEEP FREQUENCY is panel-knob variable O/f me. , , • 
to set correct sweep for FM and TV i.f. and r.f. alignment. 
True e/ec/ronic, not distorting and troublesome mechanical 
sweep. 

SYNCHRONIZATION Is either power line sine wave, or saw¬ 
tooth to 'scope from 909, R.F. OUTPUT is panel-knob con¬ 
trollable 0/500,000 microvolts moximum. More thon ample 
for all visual alignment with any good oscilloscope. 

MODEL 909 FM & TV SWEEP SIGNAL GENERATOR makes 
you master, not victim, of today's most profitable service 
fields ... at a price which is already the amazement of the 
industry! 

Model 909 .-. Only $48.50 Nef 



900 "VOMAX" 51 ronges; d.c., 
a.c, o.f., i.f., r.f., 20ru/500 me. 
0/3000 V. d.c.; 0/1200 V. o.c., 
current 0/l2 A. ; resistonce 
0/2000 meg-fL ; dfa.-10/+50. 
The overwhelming choice of wise 
research and service technicions. 

Only $59.85 Net 


90 4 CONDENSER / RESISTOR 
TESTER. Va mmfd./lOOO mfd.; 
VaSL /lOOO meg-H- ; variable 
d.c. polorizing voltage leakage 
current; 0/50% power foctor. 
Laborotory accuracy of —3%. 
Measures a// condensers wtfh 
0/500 V, rofed d.c. volts ap¬ 
plied, Only $49.90 Net 


90S "SPARX" DYNAMIC SIG¬ 
NAL TRACER/TEST SPEAKER. 
Traces a.f., i.f., r.f. signals thru 
any receiver, tests pick ups, 
mikes, PA amplifiers. 20 f\J /200 
me. Saves time in receiver re- 
poirs as does no other single 
instrument Only $39,90 Net 


906 FM/AM SIGNAL GENERA¬ 
TOR. 8 rangel, —1% accurate, 
90 kc./210 me. 0/l00% AM, 
O/lOOO kc. FM modulation. Less 
fhon I microvolt to over 1 volt 
metered output. The outstonding 
jig no/ generotor buy. 

Only $99.50 Net 


u 





SEND FOR COMPIETE CATALOG. 

See these and Silver communicotion 
tronsmitters, receivers, "Micromatch", 
Xtal-contr oiled VFO, pretuned freq. 
multiplier at your jobber. 


OVER 36 YEARS OF RADIO ENGINEERING ACHIEVEMENT 

EXECUTIVE OFFICES; 1 240 MAIN ST., HARTFORD 3, CONN. 
FACTORY OFFICE: 1 2 4 <> MAIN ST.. HARTFORD 3, CONN. 
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I Put You to Work with Your Hands to LEARN RADIO! 
You Build Receivers! You Make Typical Defects Occur 

and Make Tests to Prove the Theory! 




f.LSPR^kY BERRY. 
lOENTofth«SPRAYBERRY 
ACADEMY OF RADIO.This 
is the man who directs 
your study. His years o( 
experfcnce and Radi» 
‘ know how’’ assure you of 
the finest in home Radid 
Training! 


j<«m sw®. 


LEARN RADIO 
to MAKE MONEY! 

LOW COST TRAINING-EASY PAYMENT PLAN I 






You Learn at Home How to 
Build and Test Dozens and 
Dozens of Circuits — Simple j 

and Complex! 

roo DO 

OVER 175 
INSTRUCTIVE 
EXPERIMENTS 


YOU BUILD ^ 

ALL THESE TESTERS 
.AND MORE! 

I j;ive you a finc» 
moving-coil type 
Meter Instrument 
on Jewel Bearings 
— with pans for a 
complete Analyzer 
Circuit Continuity 
Tester. You learn 
how to check and 
correct Receiver 
defects with professional speed and 
accuracy. 

You’ll g 
valuable c 
perience and ’ 
practice 
building this 
Signal Gen¬ 
erator and 
multi* 
purpose 
Tester, 

Makes a 
breeze out Of fixing Radios and you 
don't have to spend money on ready* 
made Equipment. 


•"a 




SPRAYBERRY HOME TRAINING is PLANNED to MAKE MONEY for you FAST! T 


I train you with regular professional Radio Equip¬ 
ment. I tell you exactly what to do . . . how to do 
it. You handle Radio Parts, see them operate, 
learn what they’re for. With the fine Kits I supply, 
you learn how to build Radio Circuits, construct 
your own Test Equipment. I’ll show you how to 
cause typical Radio defects so you can watch and 
see how they act. You learn the latest methods for 
trouble-shooting and repair. All this adds up to 

1 


the finest kind of "bench” experience. And you get 
it right in your own home. In no time at all, you'll 
be ready for a business of your Own or a good job 
in Radio, FM, Television, ' V 
Radar, Industrial Elec- 
tronics, etc. Now’s 
the time to 
started! 



READ WHAT 
graduate SAYS; 

"One Job Nets About 
$26.00*' . "Since Jujt 

vreek 1 flxcU 7 radiiw." all 
paying )»!>.«. And rlKtU 
nou I <ira working on »n 
uiiiplifler aystem. Thtt Job 
■lone will net nio about 
$26.00. As long us my 
work keeps conilnn In this 
way, 1 have, only one u'ord 
to say and that It 'H'lianks' 
to my Sprayberry training 
and J am not afraid to 
boast about it." ADRIEN 
BENJAMIN, North OrosTC- 
nordalc. Conn. 


RADIO-CRAFT for FEBRUARY. 


SEND FOR MY 
VALUABLE 
FREE BOOKS! 


VETERANS 

Approved for G.I. Training under 
Public Laws 16 and 346. 



Soldering, wiring, connecting Radio 
parts . . . building circuits with your 
own hands — you can't beat this 
method of learning. When you con¬ 
struct I his Rectifier and Filter. Re- 
Sisior and Condenser Tester, etc., you 
get a really practical slant on Radio 
that leads to ai money-making future. 


r 


F. L, Sprayberry, Pre 
SPRAYBERRY ACADEMY 
2028 Sprayberry Rldit. 

F>le.isc riiih my FREE cop<o« o» “How to MAKE MONEY in RADIO. ELEO- 
TRONICS and TELEVISION'’ and “HOW to READ RADIO DIAGRAMS and 
SYMBOLS." 


! 

I 

^ Address .. 
® City 

I.. 


OF RADIO. 
Pueblo, Colo. 


■ 

I 


Name 


Age . . 


n Check her. 


I (Mail in envelope or paite on penny pottcard) | 


948 













TRANSFORMERS 



RADAR 


\ AMATEUR 

AIRCRAFT 

LoiiinmnicdTwns 

INDUSTRIAL 


Pwer xfinr. Pri: 117 t, 60 cy. 
Sec: 330-0-330 r. @ 85 ma. 5v 
@ 2 amp. 6.3 V. @ .3 amp.. 
6.3 V. @ 7.5 amp . $1.95 

Power Pair: Xfmr 470 v.c.t, @ 
60 ma, 6.3 v. @ 1.65, 5v. @ 
2 amp. PLUS a 6hi>’ 50 ma. 
choke, lioth for only ... $1.75 

Filament Transformers 
(All primaries XHt., 60 cy.) i».5126: 5 t. (S) 9 amp., 
5 t. 3 3 amp., 5 t. @ 6 amp. (Alt center tapped) $2.25 

i?5X00: 6.3 v. ct 1.2 amp . $1.35 

*5(>85; 6.3 v. @ .6 amp. 6.3 v. (S> 1.5 amp . $1.40 

UX 6899: 5 t. @ 5.5 amp. 5 r. @ 5.5 amp. 29.000 

roll tost . $24.50 

CHOKES 

6 Hy @ rSO >Ia . $1.50 

C Hy @ 300 Ma . $3.25 

1 Uy @ 800 Ma. 7.5 ohriw . $8.95 

Dual choke, 2 Hy @ 100 ma . $ .90 

Dual cliokc, 7 liy @ 75 Ma, 11 Hy @ 60 Ma ... SI.50 

8.5 h. @ 150 ma. . . .... $1.50 

25 h. (w 65 ma. . $l.l0 


DYNAMOTORS 

n 



PE 73 CM Power sup* 
ply for BC 376. Input: 

28 VDC, Output: 1000 
VDC @ 350 Ma. start- 
ine relay, filter, etc. 

New $4-95 
Mfrs.: Write for 

quantity, prices & dis¬ 
counts on above item. 

BD 77, Power sup¬ 
ply for BC 191. Input: 

14 VDC. Output: 1000 
VDC @ 350 Ma. New, 

with spare fuse links, _ _ 

etc . $5.95 

PE lOlC, Input: 13/26 VDC @ 12.6/6.3 A, 
Output: 400 VDC @ 135 Ma., 800 VDC ® 20 

Ma. (9VAC @ 1.12 A.) . S3.49 

PE 86 N. Input: 28 VDC. Output: 250 VDC 

(gf 60 Ma. Westin^house \v/Filter. $1.95 

Without Filter . $1.60 

PC 77, Input: 12 VDC, Output: 276 VDC (g 110 

Ma. 500 VDC @ 60 Ma . $3.25 

DAG 33 A, Input: 18 VDC @ 3.2 A, Output: 

450 VDC @ 60 Ma . $2.45 

DM 33A, Input: 28 VDC ^ 7 A, Output: 540 
VDC (g 250 Ma. Power supply for modulator 

of SCR 274 N . $3.95 

Dyn. Model 23350. Input 27 VDC <g 1.76 A. 

Output: 285 VDC @ 75 Ma . $1,75 

DM-21 : In 14VDC 3.3A Out 236VDC 90 ma, 
with filter . $2,59 



MOTOR DRIVEN SWITCH 
Sivltell operates at 1800 
rpm, using internal 24 
tT>C motor. Switch Is 
DPDT, and was originally 
deilcned for automatic 
switching of YAGl radar 
antennae . $2.00 


WIRE RECORDING MAGAZINES 
Magazine for K8 1200 9 rerorder. niide by W. E 
Ocinies with wire for H*hour recording. Hufi elapsed 
time Indicator, recording and erale features. Size 14^'* 
Lx7' R Less Drive Motor . $30.00 

140-600 MC DIRECTIONAL ANTENNA 
140-310 Me cone and 30O-6OO Me cone, each consisting 
of 2 end fed Iwlf wave conical sections with enclosed 
matching .stih) for reactance chunget with changing 
fre<tuet)cy. Nevr. complete with mast, guys, cables, 
carrying chest . . . $49.50 



GIBSON GIRL 
EMERGENCY XMTR 

Transmits automatic SOS signal 
on 500 kc emcrg^ency wave. Can 
be manually keyed to transmit 
additional information. No Bat¬ 
teries required. Hand cranked. 

$25.00 


BC 1160 A RADAR TRANSMITTER 
Hange: 150-200 Me. 115 VAC. 60 cy. -Many Valuable 
parts: Blovrer. GK VarUc. 10 tubes including 807 and 
2X2. complete power supply. Size: 18x20x17‘4". Weight 
150 lbs. $45.00 


MacKay Radio Transmitter 

Model 167-BY. CW Xmtr with ranfife 2 to 24 
me. Power output: 200 Watts from 2 to 16 me, 
150 Watts from 16 to 24 me. Complete, with 
110 VDC rotary power supply . $350.00 


CROSS 
POINTER 
INDICATOR 

Two 0-200 microam¬ 
pere movements, 3" 
case, many applica¬ 
tions . $2.50 




MCELROY TG—10 KEYER 


Makes excellent code practice machine. usinR 
tape or key. Variable words-per-minutc adjust¬ 
ment. Clean quick keying, using photocell. 
Operates on 110 V, 60 cycle. Slightly used, but 
in excellent condition. Less tubes . $15.00 

MICROWAVE TUBES 

(Magnetrons) 


2J32 . $15.00 

Magnet for 2J32 . . $ 8.00 
2J38 with magnet $25.00 
2.T55 with magnet $25.00 

3J31 $17.50 

Magnet for 3.T31 .. S 8.00 


2.121 . $15.00 

2J21A . $15.00 

2J22 ..$15.00 

2J26 . $15.00 

2J31 $15.00 


W.E. 700A (L band) . $45.00 

W.E. 720BY (S band) lOOO Kw . $25.00 

QK 50. QK 60, QK 62. tunable parkaged magnet ronl. 

10 cm. Ea . $45.00 

Klystron — 2K25'723'AB $3.50 

24'VOLT AUDIO AMPLIFIER 
BC 686-A. Bendlx audio sniplifler. operates c>n 24 

T.d.t Uses S-25L0. New. less handset and tubes. Size 
19*'xlOH‘'x8'' $19.95 


HIGH FREQUENCY PM TWEETERS 8 ohm impedance 
heavy duty. IH* cone and voice coll. Up to 15.0U0 cycle 
reproduction. Weight 4V6 lbs. .Vciv with spare cone $4.95 


Tuning Units 

From TCE & GP-7. Ideal 
t>asls for EOQ rig. Ranges: 
A 350-800 kc. B 800-1500 
kc. C 1.5-8mC. E. 4.525- 
6.5mc. F6.?—9.05 me. 

Complete set oT 5 $11.00 

Units C.P. ...Each $2.25 
Units A.B.E. Each $2.00 



From BC lot Si 
BC 37 5 TU OB. 
3000 kc to 4 500 
kc. TU 9B-7700 
to 10.000 kc, TU 
lOB'10.000 to 
12,500 kc. TU 
22 B 350 to 050 
kc. Will supply 
closest unit to 
Specified Frenuen- 
cy at time of 
shipment. Rnch. 

3.2.75 



INSULATORS 



«650: I.*PP-bowI feed thru. Similar to National XS 3. 
Made of high quality glazed porcelain. Fits 

2%" hole. 6^' L X 3^ diaro .. $1.50 

«584: Feed-thru. Made of steatite. Similar to National 
XS 1. Fits hole. 5' x 1%' diam 

Ea. $.49 or 4 for $1.50 
«:582: Antenna feeder support. Holds twinex lino also. 
3' L X 1^' diam. Hole size: %' ^ 

Each $.17 or 10 for $1.00 
r:581: Same as i:582, except it Is IH' Long. 

Each $.12 or 12 for $1.00 
«48C: Antenna support Insulator. Made of tine quality 
steatite, with nldcel plated reinforced ends. 

Non-rorrosive. 4" L x dism . Ea. $.25 

.\ntenna Feed Thru Insulator: 3^ cup-shaped pair with 
flexible whip antenna mounting. Can be used either as 
feed-thru or whip & mast base. A MUST at this low 
price .. $1.00 



INDICATOR BC 704-A 

Part of radar set SCR 521. Makes an excellent founda¬ 
tion unit for a high gain scope. Bas following tubes: 
4—^6AC7. 3—6H6, and 5BP1 CB tube. Comes enclosed 
In metal shield. New. less power supply, in wooden 
carr>4ng chest . $17.50 


CATHODE RAY TUBES 

3BP1 . $1.25 5BP4 . $|.60 

3FP7 . $1.20 5BP1 . $1.20 

6FP7 . $1.75 5JP2 . $4.00 

RECTIFIER TUBES 

872A . $1.00 T05A . $1.25 

355A __ __ $5.00 _ 

PUT YOUR SURPLUS EQUIPMENT TO WORK. 
24 volt fllamimt transformers Input: 117V, 60 cy. output 
24V at 3 amp . $|.50 



BC 1267 Transmitter & Receiver 
1 KW pulse oscillator on 154 to 186 me. C«n be con¬ 
verted to CW or Voice operation on 144 to 148 ma 
band. Receiver Is a superhet with 2 Stages of HF. 5 
stagger tuned IP stages. Plenty of room on eiiassls for 
additional stages & cluinges. New. W/tubes. In otlglnal 
crate . $75,00 



Power Supply RAI05A 

Input: 117 V. 60 CT^S, Output: 2000 \T>C. 2000 VDC. 
610 VDC. 415 VDC, 300 VDC. 290 VDC. 160 VDC. and 

6.3 V.4C. 60 CI*S. New. W/tubes . $40.00 

Indicator 1-221 

Remote antenna direction controller & Indicator, using 
2 Selsyn motors. Servo unit controls direction of an¬ 
tenna. 360 deg. rotation. Operates on 117 VAC, 60 cps. 

New, W/tubes . $50.00 

RaOC. FM 79 For liouslng above 3 units. Has self 
contained blower, built-in cables & plugs. A Interlock' 

ing devices. New . $35.00 

Control Unit BC 1073 

Consists or pulse-genera tor and wavenieter which meas' 
ures frequencies from 150 to 2lh me. The pulse gen¬ 
erator makes an excellent square-wsu-e generritor with 
Variable pulse-widths. The waveineter can he modi fled 
Info a UHF oscillator. 117 VAC. 60 cps operation. 

W/tubes . $50.00 

Antenna, AN 128 A 

2 Parallel venical dipoles working against a square re¬ 
flector. Impe<lance Is 50 oiniis. Broad bandpass. Makes 
an Ideal antenna, with high gulp & directivity on 2 

meters. New-original ease . $40.00 

Complete Set RC 148 

Xmtr & Revr BC 1267 & power supply RA-105. Both 

units with tubes ... . $47.50 

Complete Transmitter and Receiver RC-MS 
BC 1267. R.A 105 A. Indlrator I 221. may be operated 
us independent units, or the complete set of eomponefds 
combined to fiwm a unit may be Purchased at this spe 

dal price. $Vith mounting rack. New . $190.00 

(Gov’t cost. S5000.00) 

^ MINE DETECTOR AN/PRS I 

Will indicate buried metallic A nonmeUltie obJectH. 
such as water pii>os, sewer pipes, tree roots, water 
pockets, etc. Uses earphones .ind meter for aura! and 
vist^l indicators. Openitcs on principle of eb.inge.s In 
radiation reststanee. An Ideal JTadget for campers, geol. 
Oglsts, home-owners. New, complete S12 75 

With Batteries . .. 521 65 


HEADSETS 



I^n.'imic mike and headset com- 
binnClon. A hilih quality, efh. 
Clent unit, used in B-19 tank 
Xmtrs. Mike Sc phones com¬ 
plete, new as showm .... $2.75 
HS 30 ITFADSET: A feather¬ 
weight headset with Insert type 
Phones that cut background 
noises to n minimum. Low Im- 
pe<1nnce (500 ohms) nssxires 
emcicnoy Sc high fldeitty $.85 
Matching transformer to match 
500 ohms to 8000 Ohms out¬ 
put . $.35 

R-15 headsets: 8000 ohms im¬ 
pedance, rubber Cushione. Comes 
with 8' cord Sc plug PL 55. 
New . . . . . . . . . . , . . $1.95 


Used. In good condition , 


$.60 


SONAR SOUND DETECTION UNIT 

Ideal for detecting under water Rounds, such as flth 
swimming in tdtools. within a 15 mile area. Using a 
Roehellg «:ait cTTsUl, whic h Is about 1000 times more 
sensitive than guanz. It 


All merchandise guaranteed. Mall orders promptly filled, prices F.O.B. N. Y. C. 

Send Money Order or Check. Rated Concerns send P.O. Shipping charges only send C.O.D. Send for Flyers. 

COMMUNICATIONS EQUIPMENT CO. 

131-C LIBERTY ST., NEW YORK 7, N.Y. TELEPHONE DIGBY-9-4124 


is completely enclosed In 
n solid rubber sheath. This 
sound detector was orig¬ 
inally used In harbor de¬ 
fense. Coupled to an audio 
ampUfler. this can be 
found to have many valu¬ 
able appllcatlnns. It's the 
Model JR which contains 
7 mlrrtn>hono units $12.50 
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Our business is helping men . . . and young men ... get into 
a well-paying future in the highly profitable fields of RADIO¬ 
ELECTRONICS. During the past si.xteen years we have 
trained many men who desired better jobs or businesses of 
their own. We can effectively provide you with this same 
opportunity either in our new, modern Chicago laboratories 
or in the privacy of your own home. 

TAKE YOUR CHOICE 

If you choose to come to Chicago, we shall find comfortable 
living quarters for you. If you train at home, we shall send 
you modern, practical equipment. In either of these two 
methods, you will have the supervision of some of the finest 
instructors in the country. Fill in coupon below and we shall 
send you. absolutely FREE, full information about our pro¬ 
gram of building men for better opportunities in RADIO¬ 
ELECTRONICS. beForesLs Training. Inc. also includes in¬ 
struction in FM Radio, Television and Industrial Electronics. 

If you prefer to remain at home, you receive eight (8) big 
kits of radio parts and assemblies from which you can work 
out dozens of fascinating radio circuits to gain practical ex¬ 
perience in your own home. In addition, you receive a 16 mm, 
motion picture projector and 12 information-packed reels of 
film which help you learn faster . . . easier. You also get mod¬ 
ern looseleaf lessons with handy fold-out diagrams. 

EMPLOYMENT SERVICE 

When you complete your training our effective Employment 
Service helps you get started toward a real future. Mail cou¬ 
pon below today ... do not delay. 


VETERA 

Both our (1) Chicago Laboratory and 
(2) Home Study training are accepted 
under the **G. L Law." If you qualify, the 
Government will pay cost of either training you 


select 


Mr- t. B. De Vry, President 
DeForesiS Troinirtg. Inc. 

3533 N. Ashlond Ave., Dept. RC-2 
Chicogo 14. Illinois 


Please show me how I moy get started toword a good |ob or ta busi¬ 
ness of my own in Radio'Electronics. 


No/nr.... .....Age. 

Addretf . ..... Apt.. 


. Zone. 


^Srote. 


□ If under 15. check here 
for special information. 


F a discharged Veferon of World Wor II 
check here. 


DeForest’s Training, Inc. 


CHICAGO. Associated with the DeVRY Corporation 
ILLINOIS Builders of Movte & Electronic Equipment 


Profit Through Training in 

RADIO-ELECTRONICS 

Prepare at HOME or in our CHICAGO LAB¬ 


ORATORY to get REAL MONEY, a BETTER 
JOB, or a BUSINESS OF YOUR OWN . . . . 
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"video pair" In which polyethylene string and 
tape are used instead of paper, and which has 
a shielding copper tape over all. It is being built 
into new telephone cables which go to points 
where television programs are certain to orig¬ 
inate. Losses are so much less that amplifiers 
can be four miles apart. 

Inside an all-weather sheath, "video" travels 
safely and reliably alongside your telephone 
call, a sound program, telegraph signals, pic¬ 
tures for tomorrow's papers. This service of the 
telephone cable was ready when television 
needed it because of Bel! Laboratories activity. 


Television stations get programs 
by telephone lines, too 


Thousands of pairs of wire In, telephone cables 
radiate from every central office. That is why 
cable pairs will be handy to link cameras and 
transmitters wherever a television program may 
originate. 

Since cable pairs are designed first for voice 
transmission—top frequency, about 3200 cycles 
per second—the loss at picture frequencies up 
to 4,000,000 cycles is high, so an amplifier is in¬ 
serted about every mile. Equalizing networks 
are also needed to bring the losses at all fre¬ 
quencies to the same value. 

Recently, the Laboratories have developed a 



BELL TELEPHONE LABORATORIES £XPLOR/Npr AND fNVBNtlNG^ 
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WE BRING NATIONAL SCHOOLS 


TO 


mMO 

home TRAIHIHO IM iWW 

revision » 


You Get All This Radio 
Experimental Equipment to 
Use and Keep at Hone! 

LEARN BY DOING is the basic 
principle of National's Shop Meth¬ 
od Home Training. We send you 
standard Radio parts for an inter- 
cstinK series of experiments which 
demonstrate the fundamentals of 
Radio. Television and Electronics. 
The very essence of this training is 
EXPERIENCE — you get actual ex¬ 
perience by building many different 
types of circuits. You build a fine, 
long distan'ce MODERN SUPER¬ 
HETERODYNE RECEIVER, sig¬ 
nal generator, low-power Radio 
transmitter, audio oscillator, etc. 
This practical work develops your 
knowledge of Radio step by step, 
makes you a practical Radio Tech¬ 
nician. 


NATIONAL SCHOOLS SHOP METHO 
HOME TRAINING WILL START YOU RIGHT 

We will train you today to get started tomorrow in one of 
the thousands of opportunities opening in the field of Radio, 
Television and Electronics. The Home Radio Service Field con¬ 
tinues to grow. Television is here . . . Television Broadcast¬ 
ing facilities are being rapidly expanded. Television sales, 
service, installation and maintenance requirements are more 
and more important from day to day. Electronics is an im¬ 
portant factor in many applications for utility, safety, accu¬ 
racy and convenience. Airlines are finding new uses for Radio 
bringing new benefits to air transportation. Ships at sea are 
employing Radar together with other conventional Radio 
apparatus for ship-to-shore communications and safety. Fre¬ 
quency Modulation is modernizing Radio Broadcasting, offer¬ 
ing static-and-interference-free reception in the home. The 
list of Radio applications is almost endless, and every one 
represents increasing opportunities in our moderp world for 
the RADIO, TELEVISION AND ELECTRONICS TECHNI¬ 
CIAN WITH A SOLID TECHNICAL BACKGROUND. 

YOU CAN BE A NATIONAL SCHOOLS MAN 

It is not a question of opportunity but rather liovv to take advantage of 
existing opportunity. Only proper training can make these opportunities 
a reality. National Schools of Los Angeles, one of the oldest and largest 
technical trade schools in the United Slates, offers you Shop Method Home 
Training, a proved method that builds qualified technicians. Here is Home 
Training that BRINGS RESULTS. 

Behind all training from National Schools stands a permanent faculty 
of experienced instructors and engineers. These men are daily teaching 
resident students right in our own Shops and Laboratories. From first hand 
experience with students here at school, our instructors understand the 
needs and ambitions of men like you. All of our instructors, both Home 
Study and Resident, have ideal facilities to make your training practical, 
up-to-the-minute, interesting. It takes years of experience to know how to 


Begin Training at Home 
Later Come to Our Shops and 
Laboratories in Los Angeles 

—// You Prefer 

National's Muster ShoP Method Home 
Training in Radio. Electronics and 
Television is COMPLETE in iUelf. 
No other training is necessary ; but, 
some men do prefer to take a short 
experience course here in our resident 
shops and laboratories, at the end of 
their Home Study training. They find 
it helpful to spend a short Period of 
time in our modern Broadcasting 
Station, or our New Television Lab¬ 
oratories and Studios, or our Exten¬ 
sive Radio Servicing Shops—as well 
as other departments covering every 
specialized phase of the Radio In- 
d>+stry 

You are welcome to take advan¬ 
tage of this additional instruction if 
you wish. If you are interested, check 
the coupon below. Full details will be 
sent you by return mail. National 
Schools’ OUTSTANDING FACILI¬ 
TIES MAKE IT POSSIBLE TO OF¬ 
FER THE FINEST POSSIBLE 
TECHNICAL TRADE TRAINING 
IN RADIO. TELEVISION AND 
ELECTRONICS. 


train men, especially in the practical technical trades. Established almost 


50 years ago. National Schools has a rich background of experience to help 


G. f. APPROVED 




iOS ANGELES 37, CAIIFOIINIA EST. 1 90 5 


MAIL OPPORTUNItYvCOUPON FQR QUICK ACTION 


national schools, Dopt. RC-2 

4000 South FiguerOA Street. Los AngRIes 37. California 

Mall me FREE ^e two books mentioned In your ad. Including a sample lesson 
of your course. I understand no salesman will call on me. I have checked 
below the plan which interests me. 


. STATE . 

flnClude your zone number) 

□ I am interested in home study only. 

□ Send Inrormatlon on your Combined Home-Study and Modem 
Resident Shop Training. 

□ Veteran of World W’ar II. 


VETERANS 

During the war, Nation¬ 
al trained enlisted men 
under contract w ith the 
War Department. Both the Armed 
Forces Institute and Marine Corps 
Institute used our lesson texts on a 
w'ide scale. Now, we are training vet¬ 
erans. both resident and home study, 
through the Veterans Administration. 
If you are a veteran of World War 
II—and qualified for training under 
the G.I. Bill of Rights, check the 
coupon for special information. 
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Dr. 


de Forest 


"No longer is Television just a laboratory marvel. It is rapidly 
spreading over the nation. Practically every radio manufacturer 
has Television models in production. New stations are being, 
licensed. Television is already big business^ 

Are You Ready? 

Who will get those new high paying jobs? Who will step into 
key positions in a rapidly growing industry? Not inexperienced 
radio men. Not untrained electricians. But men who know Tele* 
vision and can be relied upon to operate and maintain expensive 
equipment! 



American Television—A Great 
Training Institution! 

American Television has pioneered in Television research. Its dire^ 
tors have made ^ndamental contributions to the industry. Dr. Lee 
de Forest, our Director of Research and Training, is known through¬ 
out the civilized world as the "Father of Radio” through his inven¬ 
tion of the radio tube. U. A, Sanabria, President and founder of 
American Television, Inc. invented the Interlace Scanning System 
which is now the standard of all Television. Most recently, a revolu¬ 
tionary new circuit which corrects a common television defea known 
as "ghost images” has been developed b^ J- M. Sanabria, head of 
American Television's Manufacturing Division. 

Most Elaborate Training Laboratories 

Every modern type of equipment obtainable has been installed for in* 
struction purposes in what we believe to be the most extensive and 
elaborate Television training facilities in the world. You will End 
complete operating studios with the new sensitive cameras and their 
associated equipment. A corps of highly <^ualiEed instructors will 
guide your study. 


Approved for Veteran Troining 


Start Learning TELEVISION 
at Home — FREE! 

Prepare yourself for the endless opportunitils m 
Television the new "American” way. Now, for the 
first time, you may discover in advance of entering 
school, just how your abilities fit into Television. 
If you qualify under the simple rules, you will be 
given a complete preliminary home study Television 
course absolutely free and without obligation. 

Your success with the course will not only help you 
to decide for yourself what phase of Television you 
like best but will also aid us in qualifying you for 
residence training. 

We prefer that all new resident students take this 
free course as it provides excellent preparation for 
residence study. However, there is no obligation on 
your part to enroll for residence training when you 
complete the home study course. 

We urge you to take advantage of this splendid op¬ 
portunity at once. Just write your name and address 
on a penny postcard and say: *T am interested in your 
free Television Course”.' Do it today I This offer is 
necessarily limited. 


American Television, Inc. 

5050 BROADWAY • CHICAGO 40, ILLINOIS 
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LOWEST PRICES on Everything in 

RADIO • TELEVISION • RADAR 
ELECTRONIC EQUIPMENT 


• Thousands of items—parts, supplies ond equip¬ 
ment—for every Radio and Electronic need. 

• Special Bargains — hundreds of money-saving 

values in top quality Radio Parts. i 

• Immediate delivery from big complete stocks 
ot Chicogo ond Atlonta. 

MAIL COUPON FOR FREE COPY 


Concord 


CHICAGO 7 ATLANTA 3 

901 W. Jackson Blvd. 265 Peachtree St 

Downtown Chicago Branch: 229 W. Madison St. 

Lafayette Radio Corp. 



Filter Choke 


30 Henry, 50 Mo, 

Low Coit Per Henry 

450 ohm» D.C. resistance. Un¬ 
shielded, strap type mounting. 
Ideal for replacement andeiperU 
mental uses. Size; 

Shpft. wt., 2 lbs. CQc 

X183 . « 



k Full Wave Selenium 
Rectifier 

DL 8-plate selenium full wave 
rectlHer with bracket mounting. 
12 VDC output with 18 VAC In¬ 
put, 8 VDC output with 12 VAC 
input both at 2 amperes drain. 
Measures 3* ion ft, Ik ' « Ide, 2 -. ' 
hlftli, Shpft. wt. 2 lbs. 0|ic 

'5B3965 



Even-Speed Phono- 
Motor 


Model 80. itlm-drlva phono 
motor. 9' turntable. Constant 
speed (78 r.p.m.) self-startinft- 
forced draft air-cooled. For 10* 
10 V. 60 cycles 

52^9 


and 12' rc€:ords. 
only. Wt. 4 lbs. 
X1B2 . 



10 MMFD Double Spaced 
Air Padding Condenser 

Same size as reftular air padding 
condensers, but nith twice the 
spacing between plates, and with 
H' shaft long. Mounts by 

means of two threaded studs. 

5B3508 . 


Crystal Pickup 

Quality crystal pickup mounted 
In arm for 10' and 12' records. 
Mounting Included. Requires 
H* hole. Shielded lead and 
Cartridge case. Aluminum die 
cast arm finished In smooth 
dark brown. With semi-perma- 
nent needle. 5159 

X143 . I 



Crescent Record Changer 

single posted changer plays 10 
twelve-inch records or 12 ten- 
inch records. Rejects any record 
desired. Can be operated manu¬ 
ally. Tone arm can he moved at 
any time ■'without damage. 
Mounted In brown metal Case 
with tentllatlng louvres, and 
hole cut for mounting speaker. 
Changer Is finished In two tone 
brown. 

6B9573 


*|J95 



50, 30 MFO. ISO WVOC 
Electrolytic Condenser 


6B3235 

See (his and similar VWc 
bargains on page 52 ^ ^ ^ 
of Concord’s newest catalog. 


HERE’S A REAL 
BARGAIN! 


A Type 211 Transmit¬ 
ting tube for only oOr 
5B603 OV 


Concord Radio Corporation, Dept. RC-28 
901 W. Jackson Blvd., Chicago 7, III. 

Yes, rush FREE COPY of the comprehensive new Concord Radio 
Catalog. 

Nome . 

Address . . 

City . .. State . 


I 
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IV!// you s 

OR 


be a Trained Radio 
Electronics Techni¬ 
cian holding a high- 
ly'skilled, well-paid 
position ? 




Just another 
riceman who 
uffed” his BIG 
lortunity back in 
’47. 



Foresighted radio servicemen are looking ahead to the 
future. A future that has unlimited opportunities and real 
piofits for those who have the “Know-How” to SERVICE 
television, FM, industrial electronic equipment, and the 
many other new radio developments. 

Join the many professional servicemen who are studying 
at home, the new de\ elopments, the new techniques, with 
CREI . . . protecting their future jobs, their businesses bv 
acquiring the new “Know-How,” NOW! 

CREI’S reputation for some study training has been 
proved over 19 years. Important new developments have 
been included in our present course. Trained instructors give 
you personalized attention and guidance all the way. 

Find out for yourself how CREI can help .vou to greater 
security and prosperity. Send in the coupon now! Actually 
see what CREI has to offer. 


VETERANS! CREI TRAINING AVAIIABIE UNDER THE “G. I.” Bill! 

Capitol Radio Engineering Institute 

An Accredited Technical Instilute 
DEPT. RC-2, I6TH AND PARK ROAD, N. W., WASHINGTON 10, D. C. 
Branch Offices; New York (7): 170 Broadr/a)r • San Francisco (2); 760 Market St. 


SAMPLE 

IMiEE 

Now, see for yourself! Mail the coupon 
for free sample lesson and see how 
simple it is to study at home a-nd im¬ 
prove your ability the CREI way. 

“ELECTRON PHYSICS AND ELECTRON THEORY”— 
This interesting lesson from the Radio- 
Electronics course discusses modern 
theories of the composition of matter, 
including atomic energy, and their 
relation to present-day radio and elec¬ 
tronics. 

“PICK-UP TUBES—ICONOSCOPE AND IMAGE DIS¬ 
SECTOR TUBES” — An informative lesson 
from the Television course. These are 
the fundamental pick-up tubes of the 
television camera. It precedes the study 
of the Orthicon and the Image Orthicom 


>IAIL rOUIMIX I'OR FlIKK 
IIOIIKI.KT A KAAIPLK 



CAPITOL RADIO ENGINEERING INSTITUTE 


16th & Pork Rd.. N.W., Dpt. RC-2. Woshingfon 10, D. C. 

Mail me ONE FREE sample lesson and your 24-pafi:e 
booklet. “CREI Training for Your Better Job in 
Radio Electronics**. I am attaching a brief resume of 
my radio experience, education and present position. 

Check One Q PRACTICAL RADIO-ELECTRONICS 
Course: Q PRACTICAL TELEVISION 

name __ 

STREET _ . __ 


CITY ZONE__. STATE 

□ I am entitled to training under the “G. L** PUt 
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Do not fail lo closely examine this list of bargains. We believe that every item listed below 
is a sensational value that soon can never be repeated. All e<iuipiiieni ativertised herein is 
unconditionally guaranteed lo the customer's satisfaction to this extent: Return any item 
advertised within five days after delivery for full refund except transportation charges (both 
ways). 

Below are listed surplus ra<]io and electronic supplies that are too numerous to picture. Every bam and operator is familiar 
\\itb these items. See our previous ads for pictures and more complete descriptions. 

KC-375 GE MOPA XMTR. 

The most famous of all surplus transmitters. Was used by the Army 
bombers and ground stations during the War. Frequency range is cov¬ 
ered by means of plug-in tuning units as shown below. Each tuning unit 
has its ow^n oscillator and power amplifier coils and condensers, and an¬ 
tenna tuning circuits all designed to operate at top efficiency within its 
particular frequency range. Transmitter and accessories are finished in 
black crackle, and the milliammeter, voltmeter, and RF ammeter are 
mounted on the front panel. FREQUENCY RANGE: 200-500 Kc. and 
1500-12..500 Kc. (Will operate on 10 and 20,meter band with slight modi¬ 
fication.) OSCILLATOR: self-excited, thermo-compensated, and hand 

calibrated. POWER AIVIPLIFIER: neutralized class **C” stage, using 

211 tube, and equipped with antenna coupling circuit which matches 
practically any length antenna. MODULATOR: Class **B** —uses two 
^11 tubes. POWER SUPPLY: Dynamotor which furnishes 1000 V. at 350 
Ma. Con>’ersion instructions and diagram for 110 V. AC furnished upon 
request for $1.00. 

IMMCES: As follows— 

Transmitter onlv . $19.50 

Tuning units TU-SR, TU-6B, TU-7B, TU-8B, TU-9B, TU-lOB, 

TU-2fiB, choice . $3*75 

Dynamotor PE-73C . 

Antenna tuning unit (BC-306A) . $4.95 

BC-357 MARKER BEACON RECEIVER 

Ideal for controlling remote circuits and model aircraft, boats, etc. 
Operates about 75 Me. Signal easily altered to 2-meter band. Tubes used 
and included: 12C8, and 12SQ7. Also sensitive relay. Circuit diagram in¬ 
side case. Size, 5% x 3% x 5|4^^. For 24V DC operation . $2*95 

RADIO ALTIMETER INDICATOR 1-152-AM 
Includes 3DP1, 2X2, and 3 type 6AG5 Jtubes. Powered by llO V 
400 cy . .$8,75 

T-39, APQ-9 RADAR TRANSMITTER 

Contains many excellent parts for the VHF experimenter such as a 
cavity oscillator using 2 — RC^A 8012 tubes rated at full output to 500 Me. 
Tubes are forced air-cooled by 24 V. DC motor, which is easily converted 
for 110 V. AC operation. Other valuable parts such as a pair of 807*s, 
2 —6AC7*s, 1 —931, and 1 —6AG7 tubes, ceramic switch, poten¬ 
tiometers gears, revolution counter, etc .$12.50 

APN-1 RADIO ALTIMETER 

A complete 460 Me. radio rec. and trans. which can be converted for 
ham or commercial use. Tubes used and included: 4 — 12SH7, 3— 12SJ7, 
2— 6H6, 1 —VR150, 2— 955. 2—9004. Other components such as relays, 
24 V. dynamotor, transformers, pots, condensers,, etc., make this a 
buv on which you cannot go wrong. Complete in aluminum case 
18 X 7 X 7*4" .$8.95 

INTERPHONE AMPLIFIER 

We’ve sold thousands of these. Every ham and experimenter could 
use several at our low' price. Type AIM-26/AIC with 28 V. DC dynamotor. 
Contains 2 — 12A6, and 2—12J7 tubes. Easily converted for 
phonograph or inter-communication amplifier. A steal. . . $1.75 

BC-%()-A IFF 

Approximately 2-meter operation, 14 tube, 350 V. DC dynamotor, 
12 V. DC input. Contains voltage regulators and many other fine 
parts. Worth much more than our price for parts .$4.75 

DETROLA AIRCRAFT RECEIVER 

If you want a gnod 28V. DC operated 200-400 Kc. aircraft 
receiver—just don’t pass up this bargain. A few left at ea... $4.75 


RECTIFIER RA-63-A 

Battery charfrer or rectifier, or power sup¬ 
ply units, no V. 60 cy. input; 12 ^-i q 7 pr 
V. 8 amp. output. Brand new .... 

ARB (CRV-J(il51) AIRCRAFT 
RADIO RECEIVER 

6 tube, 1 band, superheterodyne rec. with 
built-in dynamotor. l>esifi:ned for reception of 
MCW, (tone or voice) or CW within the fre¬ 
quency ranj^c 195 Kc. to 9.05 Me. We bought 
a carload of these in order to sell e|Q 
them at this price . ♦pU.Olr 

BC-221 FREQUENCY METER 

Covers 125-20,000 Kc. Battery or 110 V. AC, 
vibra-packed operated. A beautiful qC 

instrument . 

T-17-B CARBON MICROPHONES 

Handmike, Brand new . $1.00 

HS-33 HEADPHONES 

600 ohm. (Used) .75 

HEADPHONE EXT. CORD . 50 

PE-103 DYNAMOTOR, New.... 8.95 

.$3.95 


IF AMPLIFIER STRIP 

19 Me. containing 5 WE 7-17A 
tubes . 


INTERVALOMETER 

Electronic timing device. Was used for re¬ 
leasing bombs at intervals. Ideal for dark¬ 
room timer, model train controller. (Contains 
relays, switches, pilot light, resistors. n* 
knobs, etc.) . 

WILLARD LEAD ACID CELLS 
(Brand New) 

2 V. (dry-chgd.) . 51.00 

6 V. (dry-chgd.) . $3.00 

6V. (in metal carrying case) /\n 

(dry chgd.) . Ib4.UU 

(add electrolyte specific gravity 1.265—drug¬ 
store). 

LANDING LIGHTS—AIRCRAFT 

24 V. retractable, 600 jjg 

BC-348 COMMUNICATIONS REC. 

The 6neat of all aurplua 50 

BC-348 110 V. Power Supiily,,. 8.95 
SCR-625 AllNE DETECTOR 

(Brand Nevr). The most sensitive mine de¬ 
tector on the surplus market. For miners, 
treasure hunters* plumbers, 
etc . 


$79.50 


AN/PRS-1 MINE DETECTOR 

(Brand New). A very dependable >1 qc 
detector. Only . 4.^)0 


TURBO AMPLIFIERS 

Use for parts or small phono amplifier, 
shipped complete with the following 
lubes: 2—7C5’s. 1— TYl. 1— 7F7. 

Our greatest bargain* ea . 


$1.65 
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IF TRANSFORMER 

19.2 Me. Ea. $.20 

TELRAD 18-A FREQ. 
STANDARD 

Checks signals in the range of 
100 Kc. to 45 Me. with a high 
degree of accuracy. Self-con¬ 
tained power supply for 110, 
130, 150, 220, and 250 V. 25-60 
cy. AC. Complete with tubes, 
dual crystal, and instruction 
hook. One of the best buys on 
the surplus market to¬ 
day. Brand new. $24.95 

BEAM ROTATING 
MOTORS 

Look at our other ads for more 
complete descriptions. Fellows, 
we’ve sold hundreds of these. 
Every ham shack cannot af¬ 
ford to be without one. 

24-28 V. DC motor $9.95 

24-28 V. motor with beam 
mounting plates 

attached. $14.50 

Transformer to operate beam 
motor on 110 V. (New) $4.95 

Selsyn indicators for beam ro¬ 
tating motor (operates from 
15-25 V. 60 cy. AC supply.) 
Choice of 5" or 3" 
model. Ea. $2.85 

BL SELENIUM 
RECTIFIER 

(New) $1.25 

RADIO SET SCR-510 

(New) $49.75 

R-89.ARN5 GLIDE PATH 
REC. 

326-335 Me on any of 3 pre¬ 
determined crystal controlled 
frequencies. Contains 11 tubes, 
6 relays, and other valuable 
parts. For 24 V. DC opera¬ 
tion. Size, 13%x51^x6%". $7.95 


AIRCRAFT SUPPLIES 

These iiLstruinents have all 
been tested for accuracy. 


Sensitive Altimeters 9.00 

G> ro-horizons 7.50 

Magnetic Compasses 6.00 

MN-26 Radio Com¬ 
pass. (Brand new) 69.50 

SCR-269F Radio Com¬ 
pass. (Brand new) 69.50 

Astro Compass. 


These are beautiful instru¬ 
ments that should sell on the 
regular market for many, many 
times our price. They have va¬ 
rious uses including those of 
the yachtsman as well as the 
airman. If you desire, send for 
more complete de¬ 
scriptive literature. $11,50 


BC-733D LOCALIZER 
REC. 

A part of aircraft blind landing 
equipment. Operates on anv 
one of its 6 pre-deterinined 
crystal controlled freiiueneies 
in the range of 108-120 Me. 
Contains 10 tubes — 3 of which 
are W.E. 717-A’s—and crystals. 
Ideal receiver for conversion to 
144 Me. ham haiul or mobile 
telephone bands. For 24 V. DC 
operation. Size, 14*/2x7x4%". 
Complete with dyna- 
motor, $ 4,95 


THROAT MIKES 

7 for $1.00 

NAVY HOSPITAL 
TENTS 

These large, brand new, fire- 
resistant, fungus-proof, water¬ 
proof, heavy canvas teiits are 
of the finest grade canvas with 
tie-down ropes, in canvas carry¬ 
ing bag. Wgt. 365 lbs. Size, 16' 
width, 50' long, 12' apex, 4' 
sidewall. We have but 20 of 
these left and must sell them 
immediately. Can be used to 
house automobiles, machinery, 
side-shows, or various pur¬ 
poses. Our sacrifice 

price- $185.00 

LIFE RAFTS 


COLLINS AN/ART-13 
XMTR. 

A compact, light-weight, mod¬ 
ern, high-powered transmitter. 
Frequency range 2-18-1 Me. on 
any of its 11 aiito-tiine crystal 
controlled or master oscillator 
channels. Dec., 1947, Radio 
Nens gives conversion data for 
converting 24 V. DC operation 
to 110 V. AC. These are in ex¬ 
ceptionally fine condition, test¬ 
ed in our labs. Wgt., 67 lbs. 
(Dynainotor 

included) $134.50 


C-1 AUTO PILOT 
AMPLIFIER 

Were used to control operation 
of Servo-units, causing theni to 
move the control surface of 
airplane in one direction or 
the other in response to signals 
received. The complete ampli¬ 
fier includes one rect. 7Y4, 3 — 
7F7's for am|)lification and con¬ 
trol, 3—7N7’s for signal dis¬ 
crimination, 1 power trans¬ 
former, 6 relays, 4 control pots, 
chokes, condensers, etc. Con¬ 
vert for use on radio controlled 
models, doors, etc. Operates 
from 24 V. DC. Size 9 I/ 4 X 
Complete $3.95 


OIT-season Sale. Large size rub¬ 
ber floats, ideal for fishing and 
boating. Sold in an “as is*’ con¬ 
dition—some need minor re- 
pairs and inflation 
valve inserted. Ea. $12.50 

SCR-274N COMMAND 
SET COMPONENTS 
(ARC-5) 


Modulator with dyna- 


motor 

5.75 

Rec. 190-550 Kc. 

5.75 

Trans. 4-5.3 Me. 

5.75 

Trans. 3-4 Me. 

5.75 

Trans. 5.3-7 Me, 

5.75 


All equipment advertised herein h unconditionally guaranteed to the customer's satisjaction to this extent: Return any item 
advertised within five days after delivery for full refund except transportation charges (both ways). 





40 

Ind 

-42 W. South Sl.^ 
ianapolis 4, Ind. I 



Unless Otherwise Stated, All of 
This Equipment Is Sold As Used 
CASH REQUIRED 
WITH ALL ORDERS 
Orders Shipped F.O.B. Collect 
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CAPACITORS 


SPRAGUE 


*KOOLOHM 

RESISTORS 


u s. Pat. Off, 


SPRAGUE PRODUCTS COMPANY, North Adams, Mass* 
iOBOINO AND DISTRIBUTING ORGANIZATION FOR THE PRODUCTS OF THE SPRAGUE ELECTRIC COMPANY) 


The first truly practical all-purpose 

MOLDED 

paper tubulars-New type TM 


• Highjy heat resistant 


• Moisture resistant 

# Non-inflammable 

♦ Conservatively rated 


• Small in size 

• Mechanically ruggecf 

• Completely insulated 


After more than four years of intensive 
research, plus one of the largest retool¬ 
ing programs in its history, Sprague an¬ 
nounces a complete line of high*temper- 
ature molded paper tubular capacitors 
that offer far-reaching advantages for 
a long list of products ranging from 
home or auto radios and electrical ap¬ 
pliances to military equipment. These 
new molded types will be known as 
units- Basically, because of its 
completely new method of construction, 
this Spragug TM unit is so far ahead 
of anything now available, it should 


have the same effea on the paper tu¬ 
bular capacitor business that bakelite 
molded resistors had in the resistor field 
years ago. 

The unique high-temperature molded 
construction of these new capacitors 
assures maximum dependability even 
under extremes of heat, humidity, and 
physical stress. Thus the new TM types 
have virtually universal application in 
modern equipment. YOU CAN STOCK 
ONE BRAND FOR ALL REQUIRE¬ 
MENTS—SPRAGUE TMS! 


Reach for a Sprague and know you*re right! 


the one that 
REALLY rORKS” 


Reports Piker Twigg 


1 rcmcmbcf Piljet from w*/ 
rfore the *»f. H» rtp.its t»- 
(he Acme Radio Emporium, 
eld-resting advance sarnies ot 
w Sprague TM, Mr. Tw.gg 

lo now I couldn't keep a tubu- 
the auio ttdio in my Model i 
lOugh lo bother with puttin one 
motoring is fun again, 
coos like a baby. Sprague TM s 
« riniu one« that really work. 
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THE WAR ON SERVICEMEN 


Pressure Centimes A0nst Radio Servicemen . .. 


By HUGO GERNSBACK 


H ere is a little story which will be of interest to 
every reader of this magazine. I give it to you 
the way it was related to me : 

Not so long ago a certain household called up 
the Service Department of the Telephone Company com¬ 
plaining that very frequently their phone went dead. 
Whenever this happened no outgoing calls could be made 
nor could incoming calls be received. 

The woman of the household reported this a number 
of times. The 'phone company promptly sent over a 
serviceman. He took the telephone instrument apart, 
checked the ringer box, but could find nothing wrong. 

It appears that the trouble occurred only in the eve¬ 
ning — never during the day. Several other servicemen 
investigated the case, but the subscriber continued to 
complain until the case began to be a nuisance at the 
central 'phone office. 

The record indicated that no less than four service¬ 
men had gone to the subscriber, that everything had 
been checked carefully, yet the 'phone continued to go 
dead in the evening. 

Finally one of the best troubleshooters was assigned 
to the case. After he had studied the complaint records 
he decided to make his call in the evening to ascertain 
the cause of the trouble. At the subscriber's home instead 
of looking at the 'phone instrument itself—which he 
knew was O.K. because the instrument had been checked 
several times already — he proceeded to make a careful 
inspection of the wiring. 

He traced the line from the incoming house shaft 
through the hall to the apartment entrance of the sub¬ 
scriber, then followed each foot of wire through the 
hall and living room. Next he noted that the wire went 
into a room the door of which was closed. He asked the 
lady of the household if he could enter the room. She 
assented providing he would make no noise, because 
her husband was asleep on the couch. The telephone 
man promised this and noiselessly kept on tracing the 
wire. Inside the den the wire ran alongside the door 
frame. About five feet from the floor the troubleshooter 
was amazed to find a pin which had been stuck into the 
phone line, thereby neatly shoitcircuiting the wires! 
He removed the pin, tiptoed out of the room, went to the 
phone, dialed and got the operator. 

He then turned to the lady of the house and smil¬ 
ingly told her that the cause of the trouble had finally 
been located : Someone in the household, he emphasized 
meaningly, evidently had a reason for shortcii-ciiiting the 
line every night at a certain time. He then departed. 
Verbal fireworks immediately flared. The outraged 
wife promptly awoke her husband and asked the reason 
for shortcircuiting the phone at night. The explanation 
was simple: 

The lord and master — a harried broker — had a num¬ 
ber of children and there were always dozens of calls 


when he took his nap. The 'phone bell next to his den 
kept ringing practically uninterruptedly with the family 
clomping back and forward noisily through the hall 
whenever the phone rang. So he thought up the simple 
device of shortcircuiting the line and getting some 
quiet into the household — and a reduced phone bill. This 
solved the problem until the “gimmick" was discovered 
by the 'phone engineer. 

Why do I tell this story? For a very simple reason. 
When it comes to servicing any technical device—be it 
a telephone, an automobile, or a radio—a serviceman 
goes through a certain well defined procedure. When 
failure occurs the technical serviceman will look for 
certain things first. That is his instinctive routine. 
When, however, someone maliciously gimmicks a de¬ 
vice—be it a 'phone, an automobile, or a radio— then we 
have a horse of a different spectrum. 

Very often an investigator (who should know better) 
when he wishes to test servicemen—“fixes" a utility in 
a devious manner— which to him is obvioiis. But since 
that is not a normal failure of the device, no matter 
how intelligent the serviceman is he will not look for a 
“planted" gimmick, but goes on looking for a normal 
failure. 

Frequently such a dodge is used for publicity ar¬ 
ticles in order to show up the various servicing trades. 
This is an old trick and has been done for generations. 
Every once in a while it turns up to the discomfiture of 
some particular servicing industry. The latest one oc¬ 
curred in New York recently when Lyle Van made a 
survey for Station WOR, the key station of the Mutual 
Network. On its face the survey indicated— according 
to the New York Post — that many radio repairmen are 
still chiselers. 

Says the Post, and we quote verbatim: 

It seems WOR sent out a $60 battery-operated portable 
Jefferson-Travis set, in perfect condition except .for a 
short circuit in plain view in hack of the set. (The italics 
are ours. — R.C.) This could have been repaired in less 
than a minute with a screwdriver. 

So what happened? The set was brought by Irwin 
Rosten, Radio Daily reporter, to two dozen repair shops. 
Not a single shop would give an estimate of charges 
while Rosten waited. Every shop insisted the set needed 
a thorough examination lasting hours, so, Rosten had 
to leave the set. Each shop claimed the set needed 
new condensers, or transformers, or oscillators, tubes, 
wiring, alignment, etc. Charges ranged from $9.50 
to $15- Not a single shop told the truth: that the set 
had a short circuit in the antenna loop. 

Not only that, but the trips to the 24 shops resulted in 
the set being ruined, thanks to tampering by the repair¬ 
men. 

I note that a Radio Serviceman's Association of New 
York has just been formed. It hopes to investigate com¬ 
plaints by customers. Recently, City Councilman Stan¬ 
ley Isaacs proposed licensing of (Continued on page 68) 
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STRATOVjSION will take to the air 
again early in 1948, Westinghouse engi¬ 
neers announced last month. In the sec¬ 
ond stage of Xhe Stratovision experi¬ 
ments television programs will be broad¬ 
cast from planes flying at an altitude of 
30,000 feet. 

Although Stratovision was proposed 
some years ago (it was described in 
Radio-Craft, October, 1945) further ex¬ 
periments have been carried out prac¬ 
tically without publicity. The 1948 ex¬ 
periments, however, will be on Tele¬ 
vision Channel 6 and )vill be participated 
in by thousands of television receiver 
owners, 

ISOTOPES, used for various types of 
study and to cure disease, will from now 
on supply the world with its standard 
of length, the Bureau of Standards re¬ 
vealed last month. The new unit is the 
length of a wave of green radiation 
transmitted by mercury 198, an isotope 
transmuted from gold by neutron bom¬ 
bardment. 

Legally the standard of length for 
most of the world is the distance between 
2 lines on a platinum-iridium “metre'* 
bar at the International Bureau of 
Weights and Measures in France. Two 
lines traced on a bar are a rather crude 
instrumentality for precise measure¬ 
ments, and the red line of cadmium has 
been used for many years wherever ex¬ 
treme precision has been needed. How¬ 
ever, the cadmium standard also has 
serious disadvantages. First, there is a 
fine structure in the red radiation which 
prevents the line from being as sharp 
as desirable and thus limits the possible 
precision. Second, the cadmium standard 
requires excitation in a furnace, which 
entails unwanted broadening of the 
spectral line because of relatively high 
temperature. 

The green line of mercury 198 has 
none of the disadvantages of either the 
meter bar or the red line of cadmium. 


The normal human eye is far more sen¬ 
sitive to green than to red, an important 
consideration in visual adjustment of 
the interferometer with which lengths 
are measured and compared. All other 
characteristics desirable in a light wave 
standard—such as ability to be repro¬ 
duced, absolute sharpness of the wave¬ 
length, intensity of the spectral line, life 
and ease of maintenance — are possessed 
to a greater extent by mercury 198. 

INTERFERENCE to British television 
programs from American FM broad¬ 
casts has become so severe that changes 
in American program schedules have 
been made, it was revealed last month. 
Commander E. F. McDonald, president 
of the Zenith Radio Corporation, asked 
for and received permission from the 
FCC to change temporarily the broad¬ 
casting hours of his station WEFM to 
avoid interference with the London tele¬ 
vision station between the hours of 3:00 
and 4:00 p.m. Greenwich Time. 

The interference, first noticed early 
this week, is caused by long-range skip 
transmissions from the Zenith 45.1-mc 
FM transmitter. McDonald suggested 
that it is a temporary condition brought 
about by sunspot activity, now at the 
highest point ever recorded, and will not 
recur again as a serious problem at such 
extreme distances for 11 years, when 
sunspots will again reach maximum. 

Effective immediately and continuing 
until the sunspot activity wanes in a 
matter of days or weeks, WEFM will 
begin broadcasting at 10:00 a.m. Chi¬ 
cago time (4:00 p.m. London time), and 
continuing until midnight. 


LARGE-SCREEN television by a 

“double-take" method was demonstrated 
at the recent annual “clinic” of the 
Television Broadcasters Association. A 
moving-picture camera photographed 
the images on the screen of a standard 
television receiver, and after a develop¬ 
ment process which took only 66 seconds, 
the film was projected with regular mov¬ 
ing-picture equipment. The resulting 
pictures were clear. 

Engineers of the Eastman Kodak Co. 
read to the meeting a paper describing 
the methods by which development time 
was reduced to 66 seconds. Inclusion of 
sound, they reported, was the important 
difference between this and other rapid- 
development methods. 

TELEVISION may be a “shock absorb¬ 
er” for the national economy four times 
as great as radio was after the first 
World War, Frank Mullen, executive 
vice-president of the National Broad¬ 
casting Co. stated last month. 

While radio now has an annual turn¬ 
over of more than $1,500,000,000, he ex¬ 
pects that television will account for 
more than $6,000,000,000 annually, with 
a tremendous cushioning effect on em¬ 
ployment and business as a whole. 

RADIO SERVICEMEN were defended 
last month by Robert W. Damrach, pro¬ 
duction director of WEBR, Buffalo, re¬ 
butting statements made by a New York 
reporter who checked several New York 
service shops with a radio which had 
been “gimmicked” by shorting its loop 
antenna (see Editorial, page 17). 

The radio serviceman, Damrach point¬ 
ed out, would first check voltages in the 
set. Finding everything normal, next 
step might be to test the tubes. The par¬ 
ticular “gimmick” which was introduced 
into the set was a shorted antenna, 
something which would be exceedingly 
rare in bona-fide repair work, and a 
serviceman would be likely to spend a 
great deal of time before finding it. A 
fair charge for the service might be an 
hour's labor charge which would prob¬ 
ably run about $2,50, Mr. Damrach be¬ 
lieved. 

THE EDISON MEDAL for 1947 has 
been awarded to Dr. Joseph Slepian, the 
American Institute of Electrical En¬ 
gineers announced last month. Dr. Sle¬ 
pian, who is associate director of the 
Westinghouse Research Laboratories, 
was given the medal “for his practical 
and theoretical contributions to power 
systems through circuit analysis, arc 
control and current interruption” He is 
the inventor of the ignitron, highest- 
powered of all electronic tubes, and 
pioneered in the development of circuit 
breakers and lightning arrestors. 

Last year's recipient of the Edison 
Medal was Dr. Lee de Forest. 

1948 



Dr. Wm. F. Meggers adjusts equipment for mercury 198 and cadmium wavelength comparison, 
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MONTHLY 


RADAR REFLECTIONS from the ap¬ 
parently empty air at heights between 
900 and 6,000 feet have been detected 
with 1.25-centimeter radar equipment 
at various times for the past 3 years, it 
was revealed last month by Herbert B. 
Brooks, William B. Gould and Raymond 
WeXler of Evans Signal Laboratory, 
United States Signal Corps. The inex¬ 
plicable reflections have been termed 
“angels” by radar operators. 

Angels appear to be more common in 
summer than winter, the Signal Corps 
engineers report, but have been reported 
in all seasons and weather conditions. 


As a means of studying the reflec¬ 
tions, Mr. H. B. Brooks of Evans Signal 
Laboratory devised a means of record¬ 
ing the video signals from a radar re¬ 
ceiver on a modified facsimile receiver, 
obtaining a vertical cross section of the 
atmosphere (time vs altitude) as a situ- 
'ation passes through the radar beam. 
Prior to these recordings it had been as¬ 
sumed that angels always appeared at 
random altitudes from very close to the 
ground up to perhaps 9000 feet. The re¬ 
cordings revealed that on certain days 
a large percentage of angels appeared 
to stratify at definite altitudes. 

An analysis of the records of angels 
made on 7 days between 5 August and 
4 September, 1947, by Mr. R. Wexler 
of Evans Signal Laboratory, indicates 
that on 4 days they occurred in double 
layers wdtb scattered i-eflections be¬ 
tween and below the layers. On 2 of 
these 4 days there were irregular in¬ 
tervals during which only one layer was 
evident. On the remaining 3 days only 
scattered angels were observed, with no 
concentration at any particular level. 

On the 4 days during which double 
strata were observed, radiosonde flights 
at Belmar and Lakehurst (New Jersey) 
revealed atmospheric inversions, the 
base and top of which roughly agreed 
with the levels at which the two layers 
were observed. Typical is the Lakehurst 
sounding of 5 August, 1947, which 
shows an inversion based at 3800 feet, 
top at 4700 feet (see figure). On approx- 


REVIEW 


imately the same scale is shown the rec¬ 
ord of the reflections. The broad black¬ 
ened base is the main pulse about 900 
feet in width. Time goes from right to 
left beginning at 14:22 EST, ending 
14:35 EST. Between 900 feet and 3200 
feet are scattered angels spaced more or 
less at random. The 2 layers exist be¬ 
tween 3200 and 3900 feet and between 
4100 and 4800 feet. Between the two 
layers, coincident with the inversion, re¬ 
flections are few in number and ran¬ 
domly spaced. The layer appears, there¬ 
fore, to be located just above and just 
below the temperature inversion. 

Tw^o theories are 
offered concerning 
angels: first, that 
they are reflections 
from dielectric dis¬ 
continuities in the 
atmosphere ; s © c - 
ond, angels are re¬ 
flections from dust 
specks in the air. 

For the detection 
of dielectric discon¬ 
tinuities in the at¬ 
mosphere to a max¬ 
imum range of 9000 
yards, it may be 
shown theoretically 
that a discontinuity 
of 0.1 millibar in 
vapor pressure or 
0.30 degrees centrigrade in temperature 
could be detected by the 1.25 cm radar. 
Such a discontinuity would have to take 
place over distances small compared to 


the wavelength. It is not known whether 
or not such discontinuities occur in the 
open atmosphere over distances of less 
than 1 cm. Sharp temperature or mois¬ 
ture discontinuities occurring over noi’- 
mal distances of 50 or more meters theo¬ 
retically cannot be detected by the 
radar. 

It appears improbable that the con¬ 
centration and size of dust particles the¬ 
oretically required for detection by 
radar would be normally present-in the 
atmosphere. 

JOHN V. L. HOGAN, one of Amer¬ 
icans first radio inventors, was presented 
the Armstrong Medal of the Radio Club 
of America at its 1947 annual dinner 
meeting. Mr. Hogan was honored as 
the inventor of the rectifier heterodyne 
receiving system, continuous-process 
facsimile, and single-control tuning. His 
record as a pioneer of high-fidelity and 
founder of the country's first high- 
fidelity station, which became WQXR, 
was also cited. 

INFRA-RED LIGHT was used as a 
means of newspaper communication for 
the first time last month when a Chicago 
reporter used “black-light” communica¬ 
tions equipment to send a story to his 
city editor. 

The reporter, Larry Wolters, who is 
the radio editor of his paper, used the 
“talking lamp” first developed during 
the last war by Westinghouse engineers, 
and described in Radio-Craft, October, 
1946. 

The “lamp” is a special caesium-vapor 
tube capable of following audio modula¬ 
tion with efficiencies approaching 100% 
up to at least 3,000 cycles per second. 

The modulated infra-red rays were 
picked up by a phototube on the roof of 
the newspaper building, three-quarters 
of a mile away. 
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Constructing a Radio-Frequency Heater 


This 1-kilowatt dielectric unit is suitable for 

experiniental use or the small laboratory By RICHARD c. KLEINBERGER* 


H igh-frequency dielectric 

heating as in. instrument of in¬ 
dustrial production has made 
tremendous strides in the past 
six or seven years. Much experimental 
work has been done and much has been 
written about it, so that almost every¬ 
one who is in any way involved in elec¬ 
tronics has some familiarity with the 
subject. Many who may be interested in 
r.f, heating have done no actual experi¬ 
mental work because of the initial ex¬ 
pense involved. The purpose of this ar¬ 
ticle is to describe a dielectric heater 
having an output of 1 kilowatt that was 
built by the author for experimental 
purposes during his spare time and 
represents a cash outlay of about $350. 
Comparable units bought commercially 
sell for $1,500 to $1,800. 

•ConsultinBT Engineer, White Plains. N. Y. 


Fig. 1 shows the complete circuit dia¬ 
gram for the unit. The r.f. portion is a 
straightforward Hartley circuit using 
an Amperex 234-R forced-air-cooled 
tube. Figs. 2 and 3 show 2 views of 
the r.f. portion and the arrangement of 
the various components. The resem¬ 
blance between this type of equipment 
and a radio transmitter is marked. At 
the left in Fig. 2 can be seen the plate 
blocking condenser, oscillator tube, fila¬ 
ment bypass condensers, and grid block¬ 
ing condenser. In the center is the oscil¬ 
lator tank coil and vacuum condenser, 
and above—mounted on the panel shield 
—is the grid bias resistor. The variable- 
condenser shown is part of the load¬ 
matching network, about which more 
will be said later. The blower for cool¬ 
ing the tube is mounted under the 
chassis and may be seen to the extreme 
right in Fig. 3. With the constants 


showm in the circuit diagram, the oscil¬ 
lator will deliver power at a frequency 
of about 27 me. R.f. connections are made 
with %-inch copper strip. Braid should 
not be used, as the losses are high. 

The main powder transformer delivers 
2,800 volts either side of center tap at 1 
amp. This is rectified through a pair of 
872-A/872 mercury- vapor rectifier 
tubes. No filter is used, but a bleeder re¬ 
sistor of 200,000 ohms is connected 
across the output of the rectifier. This 
is to insure that the plate blocking and 
plate bypass condensers will be dis¬ 
charged when the power is turned off. 
Transformers for the rectifier and os¬ 
cillator tube filaments have the ratings 
indicated on the circuit diagram. The 3 
transformers were built to order from 
specifications. All other components in 
the unit are standard stock items, as 
indicated. 


OUTPUT terminal (SEE SKETCH) 


I5T 3/l®"C0PPER TUBING.2 l/2*0lA. 8'LONG 


insulation: 

PRI- I.5KV TEST - 
^C--I2 KV 


LINE FILTER tONDS 
GOOVPAPER ^ 


FUSES-lf>AMP CARTRIDGES^ 
HUBBELL 75237 , __ 1 


LOAD MATCHING NETWORK ^_GRID CURRENT PLATE CURRENT 

\0-300MA AMP 


DRAKE N’75PILOT LAMPS 
SQUARE -D' (S)o« een REV® 



DOOR INTERLOCK - BRYANT 4600 


PLATE OVERLOAD relay-guardian X-IOO 


MAIN CIRCUIT breaker 
ICINEMANN2263 S-35A WAIN CONTACTOR 

SQUARE "D''e502-S-09 


main power TRANS 117 V/280DV-1 amp EACH SIDE OF CENTER TAP 

insulation: pri-i.5kv test: sec-i2kv test 


Fig. I The schematic. Designations ©f non-radio parts are Included for the constructor's convenience. Transformers are made to order* 
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Fig. 3, left—Another view of the r.f. portion of the dielectric heater* 

Fig. 4, below—The power supply section, drawn out of the lower 
part of its metal case. Components are identified in the text, 


The following: control items are pro¬ 
vided: a main switch and circuit-breaker 
combination, main contactor, Start and 
Stop push buttons, red and g^reen pilot 
lamps, plate and grid current meters, 
thermal time-delay relay, work-cycle 
timer, plate overload relay, and Auto- 
matic-Manuai^ key switch. To start, 
close the main circuit breaker. This 
causes the rectifier and oscillator tube 
filaments to light, the blower to operate, 
the green pilot lamp to light, and the 
thermal element of the time-delay relay 
to heat. After about 30 seconds the time- 
delay relay will operate. The purpose of 
the time delay is to make it impossible 
to apply the high voltage until after the 
tube filaments have had sufficient time 
to warm up. The next step is to push 
the Start button. This actuates the 
main contactor, which causes the red 
pilot lamp to light and applies the high 
voltage to the oscillator tube. Also, if 
the key switch is in the Automatic 
position, the work-cycle timer will com¬ 
mence operating. If the switch is in the 
Manual position, the timer will not 
operate. 

Work-cycle timer 

A word about the work-cycle timer is 
in order. This is a motor-driven, nor¬ 
mally closed relay whose contacts are 
connected in series with the main con¬ 
tactor solenoid. It may be set to any de¬ 
sired time within the range of the in¬ 
strument, At the end of this time the 
contacts open automatically, releasing 
the main contactor and thus shutting 
off the power. In many electronic heat¬ 
ing applications it is desirable to have 
such automatic timing of the work 
cycle. When the key switch is in the 
Manual position, the tinier motor is cut 
out so that the timer contacts remain 


closed. To shut off the high voltage it is 
necessary to push the Stop button. 

Figs. 4 and 5 are views of the power 
supply and control devices. The con¬ 
struction is conventional and requires 
little comment. Referring to Fig. 4, 
mounted on the rear of the panel may 
be seen (from top to bottom) the main 
circuit-breaker, the work-cycle timer, 
and the Automatic-Manual switch. 
Directly below the switch is a fuse block, 
with two 15-ampere cartridge fuses. 
These are to protect the control circuits, 
as may be seen on the circuit diagram. 
Below this are two ^-^f., 600-volt paper 
condensers, which constitute a filter to 
protect the power line against radio¬ 
frequency surges. A portion of the time- 
delay relay can be seen on the base of 
the chassis just below the work-cycle 
timer. 

The main power transformer is in the 
background at the rear of the chassis. 
Immediately adjacent are the 2 rectifier 
tubes. In the foreground at the left is 
the rectifier filament transformer, and 
at the right the oscillator filament trans¬ 
former. In ordering this latter item it 
should be specified that it be of the 
high-reactance type, to limit the inrush 
of current when the tube filament is 
cold. 


General construction 

Figs. 6 and 7 are front and rear views 
of the assembled unit. The resemblance 
to an amateur radio transmitter is very 
striking; in fact amateur components 
were used wherever possible. The cab¬ 
inet is a Par-Metal No. DL-3&13 having 
a panel space of 35 x 19 inches, set in a 
No. RT-410 roller truck. The lower 
chassis contains the power supply and 
the control devices. The upper chassis is 
the r.f. portion of the unit. Both 
chassis are 17 x 
13 X 4-inch cad¬ 
mium-plated steel. 
Both front panels 
are 17% x 19 


Fig. 2—Radio-frequency section, rear view. 


inches, black wrinkle finish. Each 
chassis is attached to its respective 
panel by means of 2 No. SB-713 steel 
mounting brackets. The cabinet as sup¬ 
plied had a door on the top. This was 
not desirable, so holes were drilled and 
brass straps fashioned and attached to 
the inside of the cabinet so that the door 
could not be opened, A square hole, 3% x 
3% inches, was cut in the center rear of 
the cabinet top, and a piece of poly¬ 
styrene of 4 X 4 X % inches mounted 
over it. Through the center of this was 
cut a hole to accommodate the large 
Birnbach feed-through shown in the 
photographs. This is the output ter¬ 
minal. 

The ham will find himself quite fa¬ 
miliar with the power supply and oscil¬ 
lator circuits. The very necessary relays 
and controls are the only parts of the 
equipment with which he has not had 
experience, but these features involve 
no technical problems. 

Referring to Fig. 6, the components 
shown on the panels are as follows: 

(Continued on following page) 







Fig. 5—Power transformer and blower are well shown in this view. 


From the left at the top, the green in¬ 
dicator light, the start button, stop but¬ 
ton, and red indicator light. In the next 
row are the grid and plate current 
meters. In the center of the panel is the 
power control knob. This operates the 
variable condenser of the load-matching 
network. A mechanical problem was pre¬ 
sented here that required solving. For 
reasons of panel symmetry it was de¬ 
sirable to have this knob located in the 
position shown. However, for electrical 



Fig. 6—Front view of the complete equipment. 


reasons it was de¬ 
sirable to have the 
condenser located 
at the edge of 
the chassis, as 
can be seen from 
Figs, 2, 3, and 7. 
Therefore, it was 
necessary to resort 
to a bevel gear 
drive arrangement. 
Part of this can be 
seen in Fig. 2. Four 
small brass rods, 
some ^ X %-inch 
brass strip, a U- 
inch insulated shaft 
coupling, and some 
incidental hard¬ 
ware were obta ined, 
and the drive was 
homemade. The 
strip was used to 
make supporting 
brackets. The in¬ 
sulated shaft coup¬ 
ling is necessary as 
the entire condens¬ 
er is hot to ground. 

On the lower 
panel, at the left, 
is the main switch 
and circuit-break¬ 
er, in the center is 
the work-cycle tim¬ 
er, directly under it is the reset button 
for the plate overload relay, and to the 
right is the Automatic-Manual, switch. 

Fig. 7 shows clearly how the two 
chassis look when mounted in place in 
the cabinet. The r.f. choke is shown at 
the upper left in the photograph. It is 
a homemade affair, mounted on stand¬ 
offs on the inside of the cabinet. A 1-inch 
(outside diameter) pyrex glass tube, 9 
inches long, was fitted with straps to 
mount on the standoffs, and 120 turns of 
No, 28 enamel wire, space-wound the 
diameter of the wire, were wound on the 
tube. The winding length was about 6 
inches. Also shown in this photograph is 
the inductor of the load-matching net¬ 
work, mounted directly in the cabinet, 
under the top. The cabling arrangement 
for connecting the terminal boards of 
the two chassis is also shown. At the 
extreme right of the lower chassis is 
shown the Hubbell twist-lock male re¬ 
ceptacle, with which the power cord 
engages. Mounted on the lower door¬ 
jamb is seen the door safety interlock. 
With the rear door of the cabinet open, 
it is impossible to apply the high voltage. 

Load-matching network 

To those who have had experience 
only with communication apparatus the 
load-matching network previously re¬ 
ferred to may seem somewhat strange. 
However, the impedance of a dielectric¬ 
heating load differs considerably from 
that of an antenna. This impedance 
must be matched to the electronic gen¬ 
erator to effect a satisfactory transfer 
of energy to the work. Then again, with 
an experimental unit, a wide variety of 
loads will be encountered. The network 
described is sufficiently flexible to ac¬ 
commodate the range of load im¬ 


pedances likely to be encountered. 

When everything has been assembled 
and connected the first step is to con¬ 
dition the rectifier tubes. Close the main 
circuit breaker and allow the filaments 
to bum for about 16 minutes. This will 
evaporate any mercury that may have 
been deposited on the tube filaments. 
Next the grid adjustment should be 
made. Set the cathode tap on the tank 
coil one-third of the way from the grid 
end of the coil. Close the rear door and 
push the Start button. This applies the 
high voltage to the oscillator tube; and, 
if everything is in order, the unit will os¬ 
cillate. This can be determined by not¬ 
ing if a reading appears on the grid- 
current meter. If no reading appears, 
something is wrong, and all connections 
should be checked. When everything is 
in order, the grid current should be 
100 milliamperes at no load. If the 
reading differs from this, the position 
of the tank coil tap should be changed 
until it is correct. When this has ^een 
accomplished, the unit is ready. 

Fig. 8 shows a typical arrangement 
for heating an experimental load. An 
electrode is fashioned from copper or 
brass to overhang the charge a small 
amount, such as ^4 or % inch, as shown. 
This is the high-potential electrode. The 
grounded electrode may be a brass or 
copper plate, bolted or otherwise con¬ 
nected to the cabinet. It is usually de¬ 
sirable to insert a thermometer in the 
charge so that the change in tempera¬ 
ture may be observed during the heat¬ 
ing cycle. 

The only remaining step is to tune 
the generatoi>to match the load imped¬ 
ance. With no load on the unit, the plate 
current will be about 0,13 amp. Set the 
tap on the network inductance at about 
the mid-point of the coil. Apply the pow¬ 
er and vary the tuning condenser un¬ 
til the plate ammeter reads 0.6 amp. 

(Continued on page 85) 



Plg^ 7—The complete job viewed from the rear. 
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Front and rear views of the v.h.f. receiver. 


1-10 Meter Receiver 


By I. QUEEN/ W20UX 


E xcept for certain commercial 
and amateur receivers, short-wave 
sets are ordinarily designed for 
wave lengths down to about 15 
meters. Until a few years ago this range 
was sufficient to pick up practically any¬ 
thing which interested most experi¬ 
menters, amateurs, and broadcast lis¬ 
teners. Since then many radio services 
have migrated to still shorter wave 
lengths. 

Industries such as the motion picture, 
public utility, telephone (mobile), trans¬ 
portation, and broadcast (studio-to- 
tranmitter) have been assigned chan¬ 
nels at higher frequencies. The new 
2-, 6-, and 10-11-nieter bands have 
reached peak popularity. Many hams op¬ 
erate there, often to the exclusion of 
other bands. Music-lovers and general 
listeners ai'C especially interested in the 
FM band near 3 meters, which provides 
educational as well as entertainment 
progiams of high quality. FM stations 
may be found in many rural districts 
as well as in the more populated cen¬ 
ters, Then, of course, there are the sound 
channels (also FM) of the television 
stations which may be picked up by 
those who do not yet own TV receivers 
but wish to hear what is going on. 

A compact and very effective receiver 
has been built to receive these interest¬ 
ing signals between 2 and 12 meters. 
Plug-in coils are wound for those bands 
which are of especial interest. Four sets 
of coils (r.f. plus detector) are enough 
for this purpose. Five tubes (including 
rectifier) are used to provide ample 
power to a 4-inch speaker in most sig¬ 
nals. 

To be equally effective on FM, AM, 
and c.w, signals, the detector stage can 
be adjusted to oscillate or not as de¬ 


sired. The oscillations may be continu¬ 
ous for unmodulated signals or inter¬ 
rupted for superregeneration. That no¬ 
torious defect of a superregenerator, 
radiation^ is eliminated by adding an 
r.f. amplifier and by complete shielding. 
As might be expected, the preampli¬ 
fier also increases sensitivity and se¬ 
lectivity and makes tuning less criti¬ 
cal, regardless of type and length of 
antenna. 

Now for the set itself. The power sup¬ 
ply and audio stages are conventional 
except that new-type miniature tubes 
are used throughout for higher efficiency 
and compactness. The chassis measures 
10 X 4^ X 2 inches, and is made of 
crackle-finished steel. All audio and 
power equipment is mounted within an 
area slightly greater than half the total 
chassis (4*/^ x 5% inches). This leaves 
plenty of room for detector and r.f. por¬ 
tions. The speaker is mounted near the 
center of the chassis between the r.f, 
and a.f. sections as shown in the photos. 

All wiring is done below the main 


chassis. No panel is used since all con¬ 
trols can be conveniently mounted on 
the vertical front of the chassis itself. 
(When completed, it would be well to 
add a speaker baffle which could also 
serve as panel.) 

Details of construction 

The audio and power supply may be 
completed first. A shell-type transform¬ 
er was chosen to keep the height down 
to that of the miniature tubes. The filter 
choke and speaker transformer are 
mounted beneath the chassis together 
with the filter condensers. The power 
supply delivers about 240 volts at 40 ma. 
After completion the audio may be test¬ 
ed with a microphone or pickup. It 
should have very high gain. The R-C 
circuit between the 6AK6 and 6AQ5 is 
a conventional filter for de-emnhasis 
of FM broadcasts. If desired, a switch 
may be provided for putting it in or 
out of the circuit; or it may be omit- 

(Continued on page 44) 
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(Filament Winding Omitted) 
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The receiver is a superregenerator with a radio-frequency stage to cut down radiation. 


RADIO-CRAFT for FEBRUARY. 1948 




IM1-* 


29 


















































Sunspots and Radio 



Dr, Harlan True Stetson is a Research Asso¬ 
ciate of the Massachusetts Institute of Tech¬ 
nology and Director of its Cosmic Terres¬ 
trial Research Laboratory at Needham, Mass. 

W ITH sunspots staging what 
is probably their greatest ac¬ 
tivity for three centuries, 
radio communications are ex¬ 
periencing abnormal transmission con¬ 
ditions. Frequencies in the 50-megacycle 
band have been crossing continents and 
oceans with unheard-of clarity. All this 
comes about with the increase in ionizing 
radiation from the sun concomitant with 
a peak of solar activity which certainly 
has not been rivaled since 1778. 

It is common knowledge that the ul¬ 
traviolet radiation from the sun aug¬ 
ments the electron densities in the upper 
layers of the ionosphere from which dx 
transmission is reflected. The prediction 
of communication frequencies depends 
upon the time of the day, the season of 
the year, and—equally important—the 
sunspot cycle of 10 to 11 years* duration. 
Every hour on the hour records are 


The Sun’s magnetic storms are 
important to listeners on earth 


By HARLAN TRUE STETSON 


made at more than 50 ionospheric sta¬ 
tions in various parts of the world. A 
variable-frequency pulse surges to the 
ionosphere and back until the critical 
frequency is reached, when the wave 
breaks through to outer space. How the 
average critical frequencies between 
9,00 am and 3.00 pm respond to sun¬ 
spots, both at the E- and F-layers of the 
ionosphere, is depicted in Fig. 1. From 
these critical frequencies it is simple 
arithmetic to calculate the electrons per 
cubic centimeter at these levels. 

How well a radio wave is received 
over a long-distance path depends upon: 
(1) how well it is reflected by the ionized 
layer concerned; and (2) how much of 
the wave is attenuated through absorp¬ 
tion in the lower ionized layers through 
which the wave passes twice in its flight 
upward and return from the reflecting 
layer. Waves of broadcast frequencies 
are turned back from the E-layer at a 
fairly constant height of about 110 
kilometers. The shorter waves from 
1,500 to 30,000 kilocycles depend more 
upon the F-layer, 200 kilometers high, 
for their reflection. Waves reflected from 
the F-layer must pass twice through 
the E-!ayer and suffer absorption, de¬ 
pending upon the number of ions or the 
electron density in this lower layer. 

To trace the many vagaries that in¬ 
fluence radio reception was the primary 
reason for the establishment of a Lab¬ 
oratory for Cosmic Terrestrial Research 
at Needham, Massachusetts, associated 
with the Massachusetts Institute of 
Technology. Here 7 recorders are con¬ 
stantly at work with automatic pens of 
potentiometer recorders geared to spe¬ 
cial receiving sets, crystal-controlled, 
that receive waves at different frequen¬ 
cies over different paths from distant 


stations. More than 20 years’ records, 
covering 2 sunspot cycles, have accumu¬ 
lated on the reception of WBBM, Chi¬ 
cago, in the broadcast band; and the 
years are accumulating for which rec¬ 
ords have been received from WWV, the 
National Bureau of Standards stand¬ 
ard-frequency transmitter, sending out 
waves on 5, 10, and 15 megacycles con¬ 
tinuously 24 hours in the day. 

With the growing interest in the 
higher-frequency FM and television, 
waves too short to be reflected from the 
usual ionospheric ceilings are recorded 
by way of tropospheric reception, the 
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From Sunspots in Action b\j Harlan True StetBOn 
(Ronald Press Co,) 

Fig. 2—Changes In signal strength of WBBM, 
Chkcago, at Needham, Mass., December, 1941. 

troposphere being that lower layer in 
the ionosphere, underlying the strato¬ 
sphere, in which all our weather is 
made. In these records close correspond¬ 
ence between meteorological changes and 
radio reception has been found. 

After Pearl Harbor in December, 
1941, WBBM broadcast on 780 kc 24 
hours in the day to inform the world of 
the latest developments in war news. 
This gave us the opportunity to record 
WBBM’s variation in field strength 24 
hours continuously. The results of this 
reception are shown in Fig. 2. It will be 
observed that during the daylight hours 
waves at this frequency were so heavily 
absorbed as to be scarcely receptible at 
Needham over the 851-mile path. After 
sundown, near 6 pm, with the recom¬ 
bination of ions in the lower layers, re¬ 
ception begins to increase rapidly, rising 
from near zero to nearly 800 microvolts 
at the receiver by 2 am, and thereafter 
diminishing and fading out after sun¬ 
rise about 8 am. This is a clear demon¬ 
stration of the diurnal variation due to 
changes in the ionization of the upper 
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atmosphere, chiefly in the E-layer which 
is responsible for this long-distance re¬ 
ception at broadcast frequencies. 

If we confine our attention to broad¬ 
cast reception from WBBM until 9 pm, 
we shall discover a marked seasonal 
variation. In Fig. 3 a field of 500 micro¬ 



volts at the receiver in January falls to 
nearly 150 microvolts in June, rising 
again with the advent of winter. This is 
easily explained by the increased ab¬ 
sorption caused by heavy ionization of 
the lower layers due to the long summer 

MICROVOLTS 



From Sunspots in Action, Ronald Frees Co. 
Fig, A — Daily variation^ WWV's 5 -me signal. 

days and high altitudes of the sun. Here 
we deal with night E ionization. 

In Fig. 4 we have a record of a single 
day^s reception on December 10, 1945, 
from the 24-hour recorder of WWV, the 
National Bureau of Standards stand¬ 
ard-frequency signal on the 5-mc fre¬ 
quency. Low reception during the night 
hours is followed by an abrupt increase 
following sunrise with a field of about 
2,300 microvolts, as the increasing num¬ 
ber of ions in the F2-layer produces bet¬ 
ter reflection of the waves in the 60- 
meter band. Thereafter, as the sun at¬ 
tains higher altitudes with more pene¬ 
trating radiations, ionization builds up 
in the lower E-layer, increasing the ab¬ 
sorption and therefore the attenuation 
of these waves, causing a drop in field 
intensities until the noon hour. With the 
declining sun in the afternoon recombi¬ 
nation of the ions in the E-layer dimin¬ 
ishes the absorption, and field intensi¬ 
ties again rise until about 6 pm. There¬ 
after, following sunset, recombination 
sets in again in the ionized F-layer. 
Poorer reflection results, and field in¬ 
tensities drop rapidly toward the low 
night values. This curv^, typical of the 
winter months of 1945, can change ma¬ 
terially with the sunspot cycle. 

With the increase in sunspots in 1946 
the ionizing power of the ultraviolet 
light of the sun inci^ases enormously. 
During the daylight hours more and 
more ions are ci’eated in both the F2- 
and the E-layors and slower recombina¬ 
tion of the E-layer during the night 
hours makes for higher values of field 


reception. The characteristic change 
from summer to winter is clearly shown 
in Fig. 5 where from January, 1945, to 
June, 1945, we have the expected meta¬ 
morphosis of the wintertime pattern to 
the summertime pattern; with the sub¬ 
sequent return to the wintertime pattern 
in December, 1945, and January, 1946. 
If one traces the pattern from January, 
1946, onward, it can be seen that by 
early March in 1946 the diurnal recep¬ 
tion'curve has already gone over into 
the summer pattern with high night val¬ 
ues from WWV and low daytime val¬ 
ues due to heavy E-layer absorption. 

Now comes the surprise! The sum¬ 
mertime pattern of 1946 did not return 
to the wintertime pattern even though 
shorter days and longer nights brought 
decreasing solar altitudes with the prog¬ 
ress of the season. The reason for this 
nonreturn to the winter pattern at the 
end of 1946, w^hich, as shown in Fig. 6, 
persists throughout the spring and sum¬ 
mer of 1947, is to be explained on the 
basis of the sudden rise in sunspots 
which took place during the year 1946 
and carried over until 1947. The marked 
rise in the sunspot curve is shown in 
Fig. 7. Experience with previous sun¬ 
spot cycles tells us that the ultraviolet 
radiation from the sun is about twice as 
great at sunspot maximum as at sun¬ 
spot minimum. It is believed, therefore, 
that the increasing ionization of the 
sun accompanying the rapid rise in sun¬ 
spots more than offset the shortening 
days of winter and the lower solar alti¬ 
tudes w^hich normally bring about the 
winter pattern. 

We are now nearly at the peak of the 
present sunspot cycle and we may an¬ 
ticipate that before 1948 is over the 


UDG microvolts 



Fig. 5—Monthly diurnal variation, WWV, 5 me. 

intensity of the ultraviolet ionizing radi¬ 
ation from the sun will start again to 
diminish, with a return of this ionizing 
radiation of sunlight to more nearly 
normal values. As the sunspot cycle 
fades, we shall anticipate a return of 
WWV*s 5-mc field-intensity pattern to 
the winter type. Should this happen in 
the winter of 1948 we may surmise that 
we are definitely past the current max¬ 
imum. 

All this goes to show how important 
sunspots are to the radio listener and to 
communication engineers. Critical fre¬ 
quencies alone may tell us what are the 
maximum usable frequencies; unfor¬ 
tunately, critical frequency data alone 
do not make allowance for the attenua¬ 
tion of the weaves which may be intro¬ 
duced by the ionization of the at¬ 


mosphere at lower levels. For this rea¬ 
son radio engineers are becoming more 
and more interested in recorded field in¬ 
tensities at different frequencies over 
different paths as a means of improving 
predictions. 

It must be understood that at least 
2 different types of interruptions to 
radio may come about through solar 
disturbances. One of these is attributa¬ 
ble to the radiation of the sun in the 
extreme ultraviolet end of the spectrum. 
Such an effect is observed almost im¬ 
mediately, since it takes only 8 minutes 
for light to travel from the sun to the 
earth. Occasionally solar explosions ac¬ 
companying sunspots take place, caus¬ 
ing ultraviolet flares on the solar sur¬ 
face akin to an atomic bomb explosion. 
These flares may result in a momentary 
blackout of radio communications on all 
frequencies. Such interruptions, from 
the records obtained at the Cosmic Ter¬ 
restrial Research Laboratory, may last 
from 15 minutes to an hour or more. 
These fadeouts, to w^hich attention was 
originally called by Dr. J. H. Dellinger 
of the National Bureau of Standards, 
have sometimes been called Dellinger 
effects. They occur only on the side of 
the earth exposed to the sun’s rays. 

Another effect, more far-reaching and 
of longer duration, is attributed to elec¬ 
trified particles emitted from the sun in 
the region of sunspots. It is believed 
that from these gigantic solar whirl¬ 
winds particles are shot earthward 
w'hich, when reaching the earth’s at¬ 
mosphere, so heavily ionizf*it as to dis¬ 
rupt the radio ceilings over the entire 
earth. They are of sufficient intensity to 
cause gorgeous displays of the aurora, 
or northern lights, w^hich then blaze with 
great brilliancy, like neon lights adver¬ 
tising an electric shows from 200 to 400 
miles aloft. It is then that rivers of elec¬ 
trons start flowing in invisible space, 
inducing even in the earth itself elec¬ 
tric currents that interfere with tele¬ 
graph lines and teletypes, garbling mes¬ 
sages as though a thousand gremlins 
were let loose on the teletype keys. 

One effect of these electrified particles 
is to create such heavy ionization in the 
low'er atmosphere of the earth as to 
absorb radio w’aves and kill communica¬ 
tions. These disturbances may last not 
only for hours but sometimes for days. 
Long-continued observations at the Cos- 
month 1947 month 



Fig. 6—Mean diurnal variation, Jan.-Aug. 
1947. 


mic Terrestrial Research Laboratory 
have shown that in general the appear¬ 
ance of sunspots affects first the highest 
of the radio ceilings, the F-layer. Short- 
^vave communication by way of this 
P-Iayer is therefore the first to be seri- 
(Continued an page 72) 


RADIO-CRAFT for FEBRUARY, 1948 


25 











































































































BC-946 AS 


B.C. RECEIVER 

This little aircraft unit can be 
converted into a home radio of 
unusual selectivity and sensitivity 



The BC-946 is usually obtained in this form. 


D oes your family feel like the 
shoemaker's children who had no 
shoes when they start listening 
to that 4-tube table model bloop¬ 
er? Then here is your chance at the ex¬ 
pense of a few bucks and a dozen sol¬ 
dering-iron burns to have them brag¬ 
ging to all the neighbors about the fine 
radio you “made" for them. 

It all comes from Uncle Sam's re¬ 
lease of the SCR-274-N, out of which 
you will need the broadcast range re¬ 
ceiver, BC-946. For a very modest hunk 
of capital you get 1 r.f., 2 iron-core 
i.f.'s, and beam power output similar to 
the 6V6. 

Since you will want to keep the cost 
down, you will probably put in a 50Y6 
as a rectifier in series with the six 12,6- 
volt, 0.15-amp tubes. The 50Y6 is used 
as a voltage doubler. The young'un can 
get between the chassis and a radiator 
safely without being electrified, for the 
chassis is connected to the radiator 
through a 100-watt projection lamp to 
trade a few electrons for the plate sup¬ 
ply, If you don't like that idea, stick to 
the conventional a.c.-d.c. hookup. If you 
use the projection lamp, it will light up 
with the wrong plug insertion. The av¬ 
erage family will need about an hour's 


training on the subject. All this assumes 
that you live in an average house with 
3-wire distribution system of 220-110 
volts a. c. with grounded neutral. If it 
is some odd arrangement, better put a 
condenser to ground. 

The first thing you will want to do 
after your purchase is to rip the bottom 
cover off and poke around inside to see 
what parts you can take out to put in 
something else. The way the wiring is 
laid out will frighten you—strictly G.I. 
Now that you have had a look, pull out 
the tubes and remove the 2 upper shield 
Covers. To get the inner one off, loosen 
the screws holding the first two i.f. 
transformers, and pull them off their 
plugs. If you own a double-jointed screw 
driver, you can spend twice the time 
getting those 2 screws out and' not re¬ 
move the i.f.'s. 

Drill into the end of the tuning con¬ 
trol gear about inch with a 3/16-inch 
drill. Due to the movement of the as¬ 
sembly during drilling, you get a nice 
tapered hole and can file a brass rod or 
the end of a volume control shaft down 
to fit. The other end will fit any old 
knob from the junk-box. 

Unplug the tuning coil assembly for 
elbow room, and take off the front plug 


By LYNN G. HERBERT 


and its various cans. Pry the inner con¬ 
nector out carefully, for it is used with 
the rear one as a speaker plug. Block 
up this hole with a piece of sheet alumi¬ 
num and drill the %-inch volume con¬ 
trol hole in it. Now you can pull off the 
3-nf can on the front. Remove the 239-kc 
b.f.o. can and the adjacent output trans¬ 
former (ES-691027) behind it in the 
back corner of the under-chassis space. 
Now remove the r.f. hash choke L14 and 
the dynamotor socket beneath it. Un¬ 
screw the dynamotor shock mounts. The 
50Y6 replaces the socket. Remove the 
components of the b.f.o,—R14, 15, 16, 
17, and C26. To remove C29 and C31, 
remove the screws attaching choke Ll5, 
Throw RIO in the junk-box. During the 
conversion you will most likely have 
to remove the screws of cans of con¬ 
densers to get at various components, 
A socket on the power supply plugs 
into the jack (J2) on the back of the 
receiver chassis. 

The large capacitances of the recti¬ 
fier filter condensers may alarm you, but 
all the peak currents used by the 12A6 
during loud passages or bass notes must 
come from them. A heat shield might be 
placed between the filter condensers and 
the rectifier tube to lower the operating 
temperature of the condensers. If so, it 
should have a large area so as to dis¬ 
sipate the heat well. The resulting rip¬ 
ple level was very low in my set. 

The audio could possibly use more 
gain to drive the 12A6 to full output, 
but it was more than ample with the 
8-inch speaker in the exponential horn 
used here. The inverse feedback network 
with a 150,000-ohin resistor and ,001 
condenser adds a little woof to the re¬ 
sponse and trims down the harmonic 
distortion. The cathode bypass of the 
12A6 is intentionally small to boost the 
high frequencies from about 4,000 cycles 
up. You might want this boost to start 
in at a lower frequency, so try values 
of about 0.5 pf. The 30-pf condenser 
from the 12A6 cathode is moved over 
to the cathode of the 12R7. 

Automatic volume control is applied 
to the r.f., i.f., and mixer stages. The 
(Continued on page 65) 
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Schematic showing all changed circuits. A complete diagram is usually sold with the set. 
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Schematic and photograph of the FM wireless record 
player. Note that all grounds are led to one point (behind 
small variable condenser).These points are important in high- 
frequency work, and successful operation may depend on them. 


fiflDIO litCORD PLflytfi 

fOR youfi fRl RfCtIVER 


There is no cross talk with broadcast 
stations, no monkey chatter. It is not 
necessary to find a quiet spot on the dial, 
since, as long as the oscillator signal is 
at least twice as strong as that of a 
station on or near its frequency, that 
station will be completely blanked out. 
The signal strength is great enough to 
produce this effect at distances up to at 
least 30 feet. At substantially greater 
distances, the oscillator cannot be heard; 
you are safe from the neighbors and the 



any hum and extraneous noise that may 
be lurking in the vicinity — including 
carrier hum. 

There is a cure for these problems. 
Any critic who has ever listened to a 
good FM broadcast knows that there is 
little or no interfei*ence, that most FM 
receivers have good a.f. characteristics, 
and that FM tone has that something 
which, for lack of a better term, we call 
‘^presence.'’ It is a quality no AM broad¬ 
cast can produce—a feeling that the 
speaker or musician is right in the room 
with you. 

So — why not a frequency-modulated 
phono oscillator? 

The FM oscillator 
described here has 
practically no fre¬ 
quency discrimina¬ 
tion or distortion in 
“itself and, received 
on a good FM re¬ 
ceiver, its sound 
quality is limited 
only by the a.f. sys¬ 
tem of the receiver. 

It produces satis¬ 
factory results with 
a signal just about 
strong enough to 
operate the receiv¬ 
er’s limiter. 


FCC. 

FM receiver production is in its stride 
now; more and more homes are FM- 
equipped. With this phono oscillator you 
will have a miniature FM station, cap¬ 
able of high-quality reproduction. 

The FM oscillator is shown in the 
photograph. As the schematic diagram 
reveals, its construction is simple. It is 
built on a standard 7 x 9 x 2-inch metal 
chassis and has its own a.c. power sup¬ 
ply. 

The oscillator is an ultraudion. This is 
probably the simplest type of v.h.f. os¬ 
cillator, and its stability is entirely ade¬ 
quate. The 9002 tube is suitable because 

(Continued on page 71) 


By RICHARD H. DORF 


F or many years phonograph oscil¬ 
lators have been very useful and 
popular. They are, in effect, minia¬ 
ture broadcast stations, and make it 
possible to locate the pickup-turntable 
unit anywhere in the room. Unlike or¬ 
dinary portable phonographs, the re¬ 
produced frequency range need not be 
restricted by the small speaker which 
fits into the phonograph case. Played 
through the family radio receiver, rec¬ 
ords are usually enhanced in quality. 
Not the least of the wireless record 
player’s advantages is comfort and con¬ 
venience. The small player can easily be 
put on a coffee table or an end table, so 
that the operator need not get up from 
his seat to change records. If space is 
scarce, the phonograph can be stored in 
a closet when not in use. 

The common phonograph oscillator 
which works in the standard broadcast 
band is subject to most of the usual dis¬ 
advantages of AM transmission and re¬ 
ception, It is often difficult, especially in 
large cities, to find a place on the dial 
where there are no whistles or “monkey 
chatter.” This is particularly true at 
night. Unless the oscillator puts out a 
substantial signal, interference may be 
heard; and if it does put oufa substan¬ 
tial signal, the neighbors and the FCC 
may be heard! In addition, most AM 
receivers do not have particularly good 
audio-frequency response or distortion 
ratings. Further, an amplitude-modu¬ 
lated oscillator can never be modulated 
100^, so receiver volume must be 
turned up more than usual, admitting 


Bottom view of the 
oscillator. Most of 
the wiring Is on fop. 
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Pulse Code Modulation 


Radiophone signals can be relayed a large number 

of times without deterioration by this new system By fred shunaman 



crossbarjed poles or buried co-axial 
cable lines. 

Two stumbling’-hlocks have hampered 
the advance of radio in commercial teleph¬ 
ony. One is the difficulty of transmit¬ 
ting a laxge number of messages at the 
same time on one channel, as can be 
done easily over multiplex wire circuits 
and coaxial cable. The other is destruc¬ 
tion of the signal by atmospherics, elec¬ 
trical interference or distortion intro¬ 
duced by transmitting, relaying and re¬ 
ceiving apparatus. To reach great dis¬ 
tance on the ultra-high frequencies 
available for commercial telephone use, 
many relays are necessary. The number 
of times a signal can be relayed depends 
on the amount of extraneous material 
it picks up on the way. After a large 
number of relay steps, the voice content 
of the message may be lost — buried un¬ 
der a mass of atmospherics and electri¬ 
cal noise. 

Pulse Code Modulation, a development 
of Bell Telephone Laboratories, under¬ 
takes to solve these 
two problems si¬ 
multaneously. Like 
earlier forms of 
pulse modulation, it 
makes no attempt 
to put the whole 
signal wave on the 
air. Instead, small 
samples of the sig¬ 
nal wave are taken 
at evenly-spaced in¬ 
tervals. These sam¬ 
ples, which register 
the signal voltage, 
are transmitted as 
pulses. They build 
up at the receiving 
end substantially 
the same signal 
wave as the one at 
the transmitter. 

To follow exactly 
the frequency of 
the sampled trans¬ 
mission, the sampl¬ 
ing rate must be at 
least twice as great 
as the highest fre¬ 
quency transm itted. 
Samples are taken 
8,000 times per sec¬ 
ond to transmit 
telephone conversa¬ 
tions which are fil¬ 
tered to remove all 
frequencies above 
3,400 cycles. If the 

Fig. 2— Rear view of the Bell Laboratories experimental equipment. sampling drops be- 


R ADIOTELEPHONY got its start 
on the sea and in the air, where 
the connecting lines of the older 
line telephony could not be strung. 
Recent events like the opening of the 
New York-Boston microwave circuit in¬ 
dicate that it is preparing to take over 
on land as well. The future will see 
towers on hilltops beaming or funnelling 
signals to other towers on the far hori¬ 
zon as well as the familiar complex webs 
of wires stretching endlessly on multi- 
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Fig. I—Pulse modulation, 3 typical systems. 


low this 2-1 ratio confusion between 
a sampled frequency and the difference 
between it and the sampling frequency 
arises; a sampling frequency of 8,000 
would be unable to distinguish between 
6,000 and 2,000 cycles (Radio-Craft, 
March, 1946). 

Sampling solves the problem of multi¬ 
plexing, for the samples can be taken in 
a much shorter time than the 1/8,000 
second allotted. In the present Bell 
Laboratories experimental set-up, 12 
conversations can be sampled in that 
time. Thus 12 transmissions can be 
sampled in turn and carried on the same 
frequency, each one “sharing time” in 
the 1/8,000 second interval. Circuits at 
the receiving end unscramble the multi¬ 
plexed signals and distribute them to 
their proper channels. 

Older forms of pulse modulation at¬ 
tempted to solve the twin problems of 
multiplexing and multiple relaying. Suc¬ 
cessful in the former, they did not suc¬ 
ceed in getting rid of the cumulative 
effects outside of interference and noise 
generated in the radio equipment itself. 
Pulse Amplitude Modulation (Fig. 1-a) 
was least successful. Static or interfer¬ 
ence can falsify the message carried by 
any one pulse, distorting the received 
signal as in any other form of AM. 
Pulse Position Modulation (Fig. 1-b) — 
more like FM than AM — was more suc¬ 
cessful. Instead of varying in amplitude 
with the signal, modulation caused the 
pulses to be made earlier or later than 
their unmodulated position in the center 
of the time channel. Since all pulses are 
clipped to uniform amplitude in the re¬ 
ceiver, amplitude modulation introduced 
by noise voltages has no effect. Unfor¬ 
tunately interference or fading may de¬ 
stroy all but the leading edge of one 
pulse and all but the trailing edge of 
another, thus varying their relative po¬ 
sition, and so distortion does creep in. 

Pulse Code Modulation (PCM) (Fig. 
1-c) also uses samples to tell its story 
at the receiving end, but instead of 
carrying its information by changing 
the position of pulses, each sampled volt¬ 
age sends its own code character to the 
receiver or relay station, where it is 
either decoded to produce an exact rep¬ 
lica of the sample, or regenerated to re¬ 
pair damagfe caused in transmission, 
and sent out again as a perfect code 
group, which can be regenerated and re¬ 
layed an indefinite number of times. 

This advantage is gained at the cost 
of complication in the transmitting and 
receiving circuits. Fig. 2 is the rear view 
of a panel which houses the equipment 
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for 2 12-channel circuits, with some 
auxiliary equipment which might be 
used for 8 more. Together with old cir¬ 
cuit features, such as electronic 
switches, expanders, jslippers (or she¬ 
ers) we find some new components and 
ideas. Among these are the coder (shown 
on the cover) quantizing, circuits and de¬ 
coders, Parts of the circuit resemble 
older pulse modulation equipment (see 
PPM — New Tech nique, Radio-Craft, 
February, 1946), Voice signals from 
each of the 12 channels of a circuit are 
passed through filters and limiters (Fig, 
3) then are sampled by an electronic 
switch which contacts each channel 
8,000 times per second. Each sample is 
then put through the compressor, from 
which it goes to another pair of switch¬ 
ing circuits which route the samples 
from even-numbered circuits through 
one coder and those from the odd-num¬ 
bered channels through the other. This 
is done so the holding capacitors have 
time to discharge completely between 
signals, and thus pi*event3 interference 
(crosstalk) between channels. After 
coding the signals are amplified, then go 
through a sticer and gatCy which clip 
them off to an even amplitude and per¬ 
mit only very narrow pulses to pass in 
the exact positions required by the pulse 
code. These exactly positioned pulses are 
then lengthened by a following circuit 
to make them easier to transmit than 
the former very narrow (0.4-niicro- 
second) pulses. 

A second sheer again evens the pulses 


and they pass to an i,f. modulator work¬ 
ing on a frequency in the neighborhood 
of 65 me. The square pulses go through 
a shaping filter to produce rounded 
pulses more suitable for radio transmis¬ 
sion. A converter at 3905 me beats with 
the i,f. and the sum frequency of 3970 
me is further amplified and fed to the 
horn or parabolic radiators of the an¬ 
tenna system. 

Besides multiplexing in time, a num¬ 
ber of channels divided in frequency 
may be transmitted by the same broad¬ 
band transmitter, as shown in Fig, 3. 
It is expected that a complete system 
will be able to carry 8 such channels, or 
96 telephone conversations, simultane¬ 
ously. 

Signals follow an equally complex 
course at the receiving end (Fig. 4-). 
The multiplex signals are first converted 
back to the 65-kc intermediate frequency, 
detected and fed to the input sheer, 
which cuts them down to even ampli¬ 
tude. A switching circu-it then divides 
the odd and even channels and sends 
them to the two decoders, after another 
gating and slicing. After decoding, odd 
and even channels are again combined 
and amplified, expanded to restore the* 
original form before compressing, and 
distributed back on their 12 lines in the 
inverse process of sampling. The hold¬ 
ing condensers reduce the amplification 
needed in the subsequent audio amplifi¬ 
cation of voice signals which reproduce 
those supplied to the transmitter, and a 
3,400-cycle filter cuts off any high-note 


noise or distortion products which may 
have been introduced into the signal in 
the various circuits. 

The pulse code 

The code system is simple, and some¬ 
what resembles a telegraph code in 
which only dashes appear. Each code 

QUANTA 



Fig. 5—How dudio wave is sampled and coded, 
group is made up of seven spaces, and 
the code characters are made by filling 
some of these spaces with dashes and 
leaving others blank. By combining 
dashes and blanks as many ways as 
possible in the 7 allotted spaces, 128 dif¬ 
ferent characters or code groups can be 
formed. 

Samples taken at various points on 
(Continued on page 3()) 
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the audio voltage wave produce their 
own code groups, as shown in Fig. 5. 
Each of the dashes is given a code value 
corresponding to its position in the 
frame. Thus a dash in the first position 
has a value of 1, in the last position of 
64, and a code group composed of a 
dash in the first and last position, with 
nothing in the 5 spaces between, would 
have a value of 65. 
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Fig. 7—Circuit of the compressor or expandor. 

Samples can then be taken only at 128 
points or steps over the amplitude 
range. These steps (Fig. 6-a) are close 
enough together to reproduce voice ex¬ 
cellently. A system with a larger num¬ 
ber of steps has been used for music 
transmission. Each of these steps or 
quanta has its own code number, rang¬ 
ing from 1 to 127 in the system now 
used. The code number 64 represents 
zero signal, and low-level negative or 
positive swing is represented by num¬ 
bers just below and above 64. High-level 
signal swings are represented by num¬ 
bers near zero and 128. 


The signal compressor 

In quantizing^ or dividing the signal 
voltage into a series of steps, equal steps 
seemed to the ear to be too far apart for 
weak signals-and appeared to be closer 
together as voltages increased. Instead 
of evenly-spaced steps like those of Fig. 
6-a, what was needed was a series more 
like that of 6-b, in which more steps 
are available for low-level signals. Such 
a divisioif is made by inserting a com¬ 
pressor in the circuit just before coding. 

The compressor (Fig. 7) uses metal 
rectifiers, whose resistance is large to 
low currents but decreases as the cur¬ 
rent through them increases (Radio- 
Craft, August, 1947, page 37). Two 
silicon rectifiers poled in opposite direc¬ 
tions are shunted across the input to 
the coder. To make all compressors uni¬ 
form, small padding resistors are con¬ 
nected in series with each rectifier and a 
large resistor is shunted across the unit. 
These resistors are adjusted till the com¬ 
pressor matches a standard unit. The 
compressor’s d.c. resistance then ranges 
from about 6,000 ohms for very weak 
signals to only about 190 ohms at full¬ 
load peak. 

The compressor is shunted across the 
coder input circuit, so that stronger sig¬ 
nals are attenuated more than weak 
ones. The effect is as if the quantizing 
steps were farther apart for strong sig¬ 
nals and closer together for weak ones 
(Fig. 6-b). 

The expandor in the receiver circuit 
(Fig. 7) is an identical unit. It is placed 
in the feedback path of an amplifier, so 
that its effect on the signal js exactly 
opposite to that of the pre-coding com¬ 
pressor. Since the two units are iden¬ 
tical, the signal from the expandor-am- 
plifier has exactly the same form as it 
had before compressing. 

Coding tube and circuits 

The actual coding is done by the spe¬ 
cial cathode-ray tube shown on our 
cover. It consists’ 

(Fig. 8) of an ordi¬ 
nary electron gun, 
horizontal and ver- 
t i c a I deflecting 
plates and three 
elements which 
work together to 
code the signals. 

Each channel is 
sampled once in 1/ 

8,000 second, and 
there are 6 chan¬ 


nels for each coder, so the horizontal 
beam sweeps from left to right 48,000 
times per second. It is blanked out on 
the return trace. 

Voltage samples from the compressor 
are applied to the vertical deflecting 
plates. The electron beam may be swept 
across the tube at any point between the 
horizontal axis (no signal) and the top 
or bottom (maximum positive or nega¬ 
tive signal). 

The code is produced by the aperture 
plate and quantizing gnd. The aperture 
plate, shown behind its quantizing grid 
in Fig, 9, has a number of vertical slots 
so placed that a narrow electron beam 
sweeping horizontally across it sends 
spurts of electrons through it to produce 
code characters like those of Fig, 5. A 
beam focused between the top pair 
quantizing grid wires (maximum posi¬ 
tive’signal) passes through 7 slots in 
the aperture plate, producing evenly- 
spaced pulses (code l-l-l-l-l-l-l). One 
wire (step) below, the beam would pass 
through the aperture plate in all posi¬ 
tions but the first, and the code would 
be D-1-1-1-1-1-1. There are 128 steps sep¬ 
arated by the wires of the quantizing 
grid, each with a different combination 
of marks and spaces. The lowest step 
(maximum negative signal), for ex¬ 
ample, produces the code l-O-O-O-O-O-O. 

The quantizing grid is very impor¬ 
tant. It holds the beam in a straight 
horizontal line and prevents it from 
straying up or down during a horizontal 
sweep. To so control the beam, a quan¬ 
tizing bias is picked up from the circuit 
which blanks out the electron beam on 
each return sweep. This bias pushes the 
beam up against the grid wire just 
above the sweep path selected for it by 
the signal. As electrons from the beam 
strike the grid, it emits secondary elec¬ 
trons. These are picked up by the col¬ 
lector and returned as a quantizing feed¬ 
back to the vertical deflecting circuit. 

(C&titinued on page 47) 




Fig. 8—The coding lube, most important feature of the system. 
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Fig. 9—End view of the aperture plate through the quantizing grid. 
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By A. C. SHANEY* 


MV—Th0> 0»te€tronif* 
of a moiiorn itioifnefiv ro€un’d" 
inff tind ploybaeii upporaftts 


I T MAY be predicted safely that the 
major developments contributing 
most toward the improvement of 
magnetic tape recording will be in the 
discovery of new and improved mag¬ 
netic tape manufacturing techniques. 

It is equally safe to predict that tape 
recording will gain supremacy over 
magnetic wire recording. The major ad¬ 
vantages offered by magnetic tape re¬ 
cording include: 

1. It is virtually impossible to tangle 
tape. 

2. Tape offers unlimited editing facili¬ 
ties. Sections may be spliced with 
ordinary Scotch tape. 

3. Magnetic tape decreases the possi¬ 
bility of magnetic cross transfer¬ 
ence. 

4, Magnetic tape may be operated at a 
considerably reduced speed, 

5. Mechanical problems in handling 
magnetic tape are relatively simple 


9'fube amplifier is housed in this long-playing recorder-reproducer* 


when comiTared 
to the mechan¬ 
ics of feeding a 
hair-thin wire 
at a constant 
speed. 

C. There is every 
indication that 
magnetic tape 
will be reduced 
substantially in 
price as de¬ 
mand increases. The same cannot be 
said for the comparatively expensive 
process of drawing the equivalent of 
A.W.G. No. 28 stainless steel wire. 

7. Speed for speed, magnetic tape is 
far superior to wire. At present, 
tai>e traveling at 4 inches per second 
can easily equal the response of 
wire traveling at 24 inches per sec¬ 
ond. 


ble variation in high-frequency am¬ 
plitude level due to the twisting of 
the wire on its axis. This cannot 
happen with magnetic tape. 

9.- Most magnetic tape machines pro¬ 
vide a high speed forward and re¬ 
verse shuttling. Most wire recorders, 
on the contrary, do not offer this de¬ 
sirable feature, and the lack may 
make it necessary to play through a 


•Chief Engineer, Amplifier Corp. of America 8. Magnetic wire produces an apprecia- 


(Continued on page 54) 



notc:- 

value oetermineo by markings on 

HEAD MOUNTING BRACKET. 

values used are:-. 0024 5% 
.0025i 5% 
.004±IS% 

EK-ERASE head 

PBH- PLAY back I RECORD HEAD 


Fig. J— ScSemaElc of the complete recording and playback amplifiers and erasing circuits. Circuit breakdowns appear in Figs. 2 and 3. 
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Heview 


Radio Set and Sereiee 


The CailhiH 3todei 7^%A-i 
Vues severtil nt^tr principles 

_By R. F, SCOTT, W2PW6 



T he Collins amateur-band receiver, 
Model 75A-1, embodies several fea¬ 
tures new to amateur receiver de¬ 
sign. It is the first of its type to use 
permeability tuning and double conver¬ 
sion. These features do jnuch to provide 
image-free reception and rock-like sta¬ 
bility from a cold start—even on 10 
meters. 

It is a 14-tube receiver with six tuning 
ranges; one for each amateur band (80, 
40, 20, 15, 11 and 10 meters). A well- 
calibrated mechanical bandspread sys¬ 
tem and highly stable oscillators pro¬ 
vide reset ability to within a few cycles 
on any band. Tuning ranges of the 
bands are: 80 meters, 3.2 to 4.2 me; 40 
meters, 6.8 to 7.^ me; 20 meters, 14 to 
15 me; 15 meters, 20.8 to 21.8 me; 11 
meters, 26.0 to 28.0 me and 10 meters, 
28 to 30 me. 

The main dial is of the slide-rule 
type, with a scale for each band. Each 
scale is divided into 100-kc points. The 
circular vernier dial has 2 scales. The 
lower scale is divided into 1-kc points for 
use on 80, 40, 20 and 15 meter bands. 


The upper scale is used on the 11 and 10 
meter bands and is marked in 2-kc di¬ 
visions. The proper scales of both dials 
are lighted by operation of the band 
switch. Exact frequencies, in mega¬ 
cycles, are read by adding the settings 
of the two dials. If, for example, the 
band switch is set at 80 meters, the 
pointer on the main di^l is between 3.3 
and 3.4 me and the vernier on 45, you 
find the frequency by adding the direct 
reading of the vernier dial to 3.3 me. 
The frequency is 3.345 me. 

The hair-line of the vernier dial is ad¬ 
justable 2 divisions each side of center 
position to compensate for variations in 
calibration that may arise with aging. 
WWV, on 15 me, can be used for check¬ 
ing the calibration of the receiver and 
for setting the position of the vernier 
indicator. 

Double conversion 

The block diagram and the chart at 
the bottom of the schematic diagram will 
make it easier to understand the tuning 
system. The block diagram shows 5 cir¬ 


cuits ganged to the tuning control. Six 
circuits are ganged to this control but 
one was omitted for simplicity. These 
circuits are permeability tuned with 
powdered iron cores connected to a 
movable platform linked to the tuning 
shaft. 

When the set is tuned to a particular 
band, proper antenna and r.f. coils and 
crystal are selected. The incoming sig¬ 
nal is amplified by the r.f. stage and 
mixed with the signal from the crystal 
oscillator at the plate of the first mixer. 
Tuned circuits in the output of the 
mixer resonate at a frequency equal to 
the difference between the signal and 
oscillator frequencies. 

Oscillator crystals for the 4 lower 
frequency bands are chosen so the dif¬ 
ference frequency is 2.5 me at the low 
ends of the tuning range and 1.5 me at 
the high ends. For example: A 5.7-mc 
crystal is used on the 80 meter band. It 
beats with 3.2-mc signal to produce a 
2,5-mc difference frequency. A 4.2-mc 
signal beats with the crystal to produce 
a 1.5-mc difference frequency. The high- 
frequency i.fs transformers are variable 
between 1.5 and 2,5 me and their tuning 
slugs are ganged with those of the r.f. 
and antenna coils. In this way, the i.f. 
transformers are always tuned to the 
difference frequency. The comparatively 
high i.f. places the image repeat point 
well away from the signal frequency 
thus increasing the image ratio. 

The variable i.f. beats with a signal 
from the v.f.o. to pjoduce a 500-kc out¬ 
put in the output of the second mixer. 
The v.f.o. is variable from 2 to 3 me to 
provide-a constant 500-kc difference be¬ 
tween its frequency and that of the va¬ 
riable i.f. The second mixer is followed 
by two conventional i.f. amplifiers fixed- 
tuned resonating at 500 kc. 

The same tuning principles are used 
on other bands. Note that crystal funda¬ 
mentals are used on the 80 and 40- 
meter bands. On 20 and 15 meters, the 
second harmonics of the crystal oscil¬ 
lator produce heterodynes in the range 
of the variable i.f. amplifier. The third 
harmonics of crystal frequencies are 
used to produce beat frequencies be¬ 
tween 5.5 and 3.5 me for signals on 10 
and 11 meters. Shifting to a higher va¬ 
riable i.f. eliminates image response on 
these bands. When the variable i.f. is in 
(Continued on page 74) 
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The Collins Model 75A-1, a M-tube receiver, is designed solely for use on fhe amateur bands. Among a number of 
interesting features, it uses fixed crystal-controlled oscillators, and tunes by varying the intermediate frequencies. 












































































































































































































































































































Signal Tracer 
Is Hand-Size 


By CHARLES W. CARRUTHERS 


T his practical signal tracer fits in 
the palm of your hand. It is not 
limited to the service bench, either? 
Batteries make it a very handy 
instrument for work in the field and 
reduce the problems of hum and the hot 
chassis of a.c.-d.c. instruments. 

Making the unit so small that one can 
hold it in one's hand without tiring has a 
real advantage from the electrical stand¬ 
point. One can do away with special 
test leads and use very short unshielded 
probes mounted on the signal tracer it¬ 
self. This makes it a simple matter to 
keep the r.f. input capacitance low and 
still have enough signal available at the 
grid of the first tube to keep the signal- 
to-noise ratio high. 

It was designed to fulfill the follow¬ 
ing specifications: 

1. Sufficient r.f. sensitivity to be able 
to pick up the signal at the antenna coil 
before any amplification has taken 
place. 

2. Small enough coupling capacitance 
so that it will not load or detune the 
circuit under test to a degree that will 
interfere with normal operation. 


3. Sufficient audio gain to permit the 
checking of the lowest audio levels nor¬ 
mally encountered. 

4. Definite separation between r.f. 
and audio signals. The r.f. probe must 
not pass audio, and the audio section 
must not pass r.f. 

5. Power supply with an extremely 
low hum level and of a type that will 
permit direct connection from the tracer 
ground to any receiver chassis. The a.c.- 
d.c. type of power supply, which would 
require blocking condensers, and con¬ 
stant care to keep both receiver and 
tracer chassis on the same side of 
line, is definitely not suitable. 

6. Size as small as possible without 
sacrifice of efficiency. 

7. Headphones rather than a speaker. 
This will cause less confusion when 
checking a receiver that is operating 
with low volume or distortion. The head¬ 
phones also help to mask the sound 
coming from the receiver speaker, so 
that a check of quality and volume level 
may be made at any particular stage 
without interference from the receiver 
output. 


Rf PROBE 3-30u|if 

JMEG> 



Sl‘S2 GANGED 


Schematic diagram. Batteries are self-contained. Note that the IS4 is connected as a triode. 



The complete equipment, R.f. and a.f. prods project from one errd—phone cord from the other. 


8. A volume control. This is necessary 
to adjust the volume to a comfortable 
listening level and at the same time 
helps in making a comparison of signal 
levels. 

The addition of tuned circuits would 
not only increase the size of the instru¬ 
ment and add to the number of controls, 
but would not provide any very great 
gam in usefulness. The selectivity of the 
circuit under test, if it is not loaded by 
the test equipment, is great enough to 
identify the frequency. 

A practical instrument 

The circuit diagram shows an attempt 
to meet the foregoing specifications. 
There are no trick circuits here—no 
squeezing the last bit of gain out of the 
tubes. Input resistances are kept low to 
minimize the chances of oscillation due 
to feedback among closely-spaced parts. 
It is a simple 2-stage, untuned r.f. am¬ 
plifier, detector, and 2-stage audio 
amplifier, with headphones to take the 
place of a speaker^ 

An r.f. probe is coupled to the first 
1T4 grid by a 3-30-nnf trimmer (set to 
minimum capacitance under normal con¬ 
ditions). A 1-megohm resistor returns 
the grid to ground. All tubes have their 
screens connected to their plates at the 
socket. This was done to simplify the 
wiring, but does improve the operation 
to some extent. Chokes in the plate cir¬ 
cuits of both r.f. stages improve the 
gain, (The increased r.f. impedance of 
the chokes over that of resistors and 
their lower d.c. resistance give them 
considerable advantage in low-voltage 
circuits.) A 100-250-ppf condenser 
couples the plate of the first tube to the 
grid of the second. Another condenser 
of the same value is used to couple the 
plate of the second tube to the diode 
detector plate. The second r.f. grid is 
also returned to ground by a 1-megohm 
resistor. 

The audio probe connects to the diode 
plate end of the volume control through 
a ,005-uf blocking condenser. The vari¬ 
able tap on the volume control is con¬ 
nected through a .005-|.if condenser to 
the first audio grid, which is returned 
to ground through a 10-megohm re¬ 
sistor. A 2-megohm resistor connects to 
the negative side of a 500-ohm resistor 
that is in series with a B- lead. Output 
of the 1S4 is through a pair of head¬ 
phones shunted by a .001-pf condenser. 
A 2-poIe switch on the back of the vol¬ 
ume control breaks both B-j- and A + 
leads. The power supply is obtained 
from IV^-vblt A- and 67V^-volt B-bat- 
teries, of the size commonly used in the 
new personal portables. 

Construction pointers 

The original unit was constructed in 
a small tinned-metal can—a spice can 
from the pantry shelf. The tube sockets 
and components are mounted on a nar¬ 
row chassis soldered to the inside of the 
can cover. Long connecting leads are 
left to run to the volume control, which 
is mounted on the inside of the can. 
These leads may be hooked up before the 
unit is assembled, then folded back 
(Continued on page 79) 
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Simple Bridges For 
Inductance Checks 


By R. G. YOUNG 


S urprisingly few r ad i o me n 

have inductance bridges. This may 
be because many books and ar¬ 
ticles refer to the subject of in¬ 
ductance measurement as one beset with 
such complicated calculations and ‘‘cor- 
rections**" as to make it seem far too 
difficult. 

Such statements may be true of pre¬ 
cision laboratory measurements, but 
laboratory accuracy is seldom needed in 
radio service work. For measurements 
of moderate accuracy the bridges de¬ 
scribed are quite satisfactory. They are 
constructed quite simply from standard 
parts. 

No attempt is made to measure coil 
losses. Such measurements are usually 
not required, and are often meaningless 
unless made upder actual working con¬ 
ditions. 

The bridges described do not depend 
for accurate balance upon purity or con¬ 
stancy of wave form, of the exciting 
oscillator. 

Inductances, for our purposes, can be 
roughly divided into 3 categories: 

1. R.F. coils from 20 ph to 4,000 ph; 
2, Air-cored chokes from 4,000 ^h to 
2 henries; 

3. Iron-cored chokes from 2 to 2,000 
henries. Measurement outside these 
limits is hardly practicable with simple 
apparatus. 

Category 1 coils are' most easily 
measured with the Owen bridge shown 
in Fig. 1. This bridge has the great ad¬ 



vantage, for low inductances, that the 
settings of the loss-cancelling devices R2 
and C2 do not affect the setting of the 
measuring resistance R3, making bal¬ 
ancing extremely easy. 

Simple Owen bridge 

Fig. 2 shows a practical form of this 
bridge. Some comment is necessary on 
the components used. The R resistors 
controlled by Si must be non-inductive. 
Carbon types can be used. The condens¬ 
ers must also be non inductive. 


S2 gives a coarse adjustment of loss 
cancellation and R2 a fine adjustment. A 
difficulty arises with R2, as non-induc¬ 
tive resistors of low ohmage are too 
expensive for a simple device of the kind 
described. Fortunately S2 can be manip¬ 
ulated to keep R2 low. As a further 
check, R2 can be fitted, if desired, with 
a scale of inductance values obtained by 



first measuring its own inductance by 
setting S to B and operating S2, bal¬ 
ancing in each case with the test ter¬ 
minals shorted. This will give 3 points 
on R2. Fi’om these points a scale can be 
constructed to show its inductance 
values, which can then be subtracted 
from the reading of R3. 

To give an idea of magnitude of error, 
the wTiter^s instrument has a 30-ohm 
rheostat with an inductance of about 
50 ph, full scale, 

R3 need not be especially noninduc- 
tive, as slight inductance in it will not 
affect reading perceptibly. 

The formula covering measurements 
with this bridge is: 

L (ph) = R1 R3 Cl (values in ohms 
and microfarads). 

This means that if R3 is calibrated in 
ohms wdth S on B, R3 will read ph 
directly. A will then give ph/2 scale and 
C a ph X 2 scale. 

In Fig. 1 a pair of phones is shown 
directly in circuit as an indicator. In 
practice, the output of this bridge is so 
low that an amplifier is necessary. A 
suitable form for this bridge is shown 
in Fig. 3, but almost any 2-tube am¬ 
plifier could be used, if desired. 



RADIO-CRAFT for FEBRUARY. 1948 


A Maxwell bridge " 

Category 2 coils are not easily meas¬ 
ured on Owen bridges without a multi¬ 
plicity of condensers. The Maxwell 
bridge shown in Fig. 4 is better. 



Fig. A —Mdxwell bridge, .fundamentdl cir¬ 
cuit. 

Again: L (ph) = R1 R3 Cl (ohms, 
microhenries). In this case, R2 is used 
for loss cancellation. 

This bridge is also suitable for cate¬ 
gory 3 inductances, but an added com¬ 
plication arises. No balance will be ob¬ 
tained, due to the iron core, if a 1,000- 
cycle exciter is used. 

A simple way out is to change the fre¬ 
quency used to about 300 cycles. This 
gives a good balance without getting too 
far away from the region of maximum 
ear sensitivity. Fig. 5 shows a suitable 
form of exciter. If this-is used with cate¬ 
gory 2 and 3 coils, no amplifier will be 




Fig. 6—Practical wide-range bridge circuit. 


necessary with normally sensitive head¬ 
phones, excepting with category 1. 

A bridge incorporating 1, 2, and 3 is 
shown in Fig. 6. The values given are 
those found by the writer to give opti¬ 
mum balance conditions and may be 
used as an actual working design. Some 
form of table or scale is absolutely es¬ 
sential if this bridge is to be used; 
the one showrn is the type found most 
readable and convenient for everyday 
use. R3 is then calibrated in ohms. 



INDUCTANCE WHEN 



Category 

flange 

R3=2.000 ^ 

SI 

S2 

S3 

i. 

-7- 2 jih 

1,000 

A 

X 

Open 


X 1 |ih 

2,000 |ih 

B 

X 

Open 

1,000 cyc?es 

X 2 jih 

4,000 ixh 

C 

X 

Open 

2. 

X »0 

20 mh 

0 

X 

Clcs^ 


XlOO uh 

200 mh 

E 

X 

Closed 

1,000 cycles 

X 1 rnh 

2 h 

F 

X 

Closed 

3. 

X 10 mh 

20 h 

E 

Y 

Closed 


XlOO mh 

200 h 

F 

Y 

Closed 

300 cycles 

X 1 h 

2,000 h 

G 

Y 

Closed 
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Designing 


Televisers 




Kit equipment engineering problems 


One ol the latest receivers designed by Transvision. 


D esigning a television receiver 
even for conventional require¬ 
ments is, of course, a challenging 
and stimulating problem. But 
when nontechnical considerations, with¬ 
out the compensating factor of relaxed 
quality standards, are also present to 
restrict the engineer, he is definitely up 
against a situation that taxes his in- 
genuit>" to the limit. 

This is precisely the dilemma that the 
Transvision Corporation found itself in 
by undertaking design of a kit for lay¬ 
men. Offhand the assignment might ap¬ 
pear to be insurmountable, particularly 
in light of such “unsporting” conditions 
as alignment procedure that dispenses 


with test equip¬ 
ment. A resource¬ 
ful use of simple 
expedients never¬ 
theless trans¬ 
formed this osten¬ 
sibly hopeless task 
into one that seems 
almost prosaic. 
Naturally, certain 
minor concessions 
to engineering rig¬ 
or could not be 
avoided. The most 
important of these 
concerns the r,f. 
plate, which is con¬ 
structed and pre¬ 
tuned before shipment, because of the 
critical alignment procedure it demands. 

The routine service of punching out 
the chassis is also furnished, but the in¬ 
stallation of all remaining components 
is left exclusively to the constructor. He 
is supplied, furthermore, with every last 
item that an efficient television system 
requires for its optimum performance, 
including such ultimates as a handsome 
front panel, a 7-inch Lectrovision pic¬ 
ture tu^e, and a sensitive single dipole 
antenna. 

Thus, by following plainly written 
instructions and clearly drawn dia¬ 
grams, even the inexperienced builder 
finds himself smoothly guided, step by 
step and stage by 
stage, from rudi- 
m e n t a r y begin¬ 
nings to the suc¬ 
cessful completion 
of an imposing, 
modern receiver. 
When he is fin¬ 
ished, he possesses 
an instrument that 
physically is 18 
inches wide, 18 
inches high, and 15 
inches long. Elec¬ 
trically it has a 
band pass of 3% 
me. The viewing 
area of 25 square 
inches not only will 
comfortably enter¬ 
tain a minimum of 
15 people, but the 
definition and clar¬ 
ity of the pictures 
themselves have al¬ 
ready won consid¬ 
erable praise. Post¬ 
war television in 
general may be de¬ 


Parffdl prefabrication makes assembly problems much easier. 


scribed as having attained a status 
equivalent to that of home movies. 

The tube lineup in the r.f. section is a 
6AC7 mixer and a 6C4 local oscillator. 
Despite compactness, it is capable of 
surprising gain. In the video i.f. section 
there are 3 stages, each using a 6AC7. 
The audio intelligence is picked off of 
the second i.f. transformer by a trap 
tuned to 21.9 me, and fed into a sound 
i.f. stage that uses another 6AC7. 

A 6SQ7 demodulator-amplifier and a 
6V6 power amplifier comprise the audjo 
section. Video detection and amplifica¬ 
tion are handled by a 6H6 and GAG7. 

The synchronization separator is still 
another 6AC7, and it fires a 6N7 multi¬ 
vibrator in both the vertical and hori¬ 
zontal sweep circuits. The 6SN7^s that 
follow are push-pull amplifiers. 

Low-voltage rectification employs a 
5U4G, while a 2X2 (or 2Y2) rectifies 
the high voltages. The picture tube is a 
type 7EP4. 

Perhaps the most striking feature of 
the i.f. section is the system of fixed, 
double-tuned trap coupling. This method 
not only obviates the need for a signal 
generator, but in spite of the high inter¬ 
mediate frequency it affords satisfac¬ 
tory gain over a 3^/^-mc band pass that 
is obtained by heavy damping. The only 
tuning the constructor has to do is to 
adjust trimmers in the trap circuits. In 
the second i.f. can, for example, the 21.9- 
mc trap is simply to be adjusted for 
maximum audio output, while the 2 re¬ 
maining trimmers are set for greatest 
brightness. 

The selection of a relatively high in¬ 
termediate frequency was dictated by 
image considerations. This choice hap¬ 
pily fixes the various image frequencies 
in channels that, for the present, are in¬ 
active, thereby evading this irksome 
problem despite the inherently poor 
image rejection power of television re¬ 
ceivers in general. Incidentally, even 
when one makes the reasonable assump¬ 
tion that inevitably these idle fre¬ 
quencies will be used, the situation is 
not necessarily insecure. Measurements 
have intimated that, at these high image 
frequencies, conventional tubes such as 
the 6AC7 becomes inoperative and in 
this curious manner introduce acceptable 
rejection properties. 

A noteworthy wiring precaution that 
preserves i.f. gain at its highest possible 
level is the use of a single ground for 
each i.f. stage. This common ground is 
a lug securely fastened to the appro¬ 
priate socket under the No. 1 pin. Spuri- 
(Continued on paffe 67) 
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Transatlantic News 

By Major Ralph W. Halloius 

Rauio-Cbaft European Correspondent 



the first 2 shots blindfold. Despite this 
handicap, both were only a small frac¬ 
tion of an inch outside the buirs-eye. 
He was followed by the chairman of the 
National Smallbore Rifle Association, 
who, also blindfolded, scored a bull's-eye 
with his very first shot. The .22-caliber 
rifle range for the blind is the outcome 
of work by P. B. Nye, chief research en¬ 
gineer of St. Dunstan's training center 
for the blind, who was no doubt inspired 
by modern blind-landing systems used in 
aviation. 

The rifle is a standard .22-caliber 
weapon, the muzzle end of which passes 
through a metal ring 2% inches in di¬ 
ameter. One purpose served by this ring 
is to ensure that, even if the trigger is 
pressed inadvertently, no bullet can fail 
to hit the back-stop at the far end of 
the range. Imagine now that you are a 
blind or blindfolded shooter. As you pick 
up the rifle you hear a sustained note 
from a loudspeaker. The farther the 
rifle is sighted from the center of the 
taj-get, the higher is the pitch of the 
note. When your aim is ‘‘dead on,*' the 


loudspeaker is silent. It is rather remi¬ 
niscent of the old t.r,f. — plus tickler 
radio method of tuning in a station by 
finding the silent point between squeals 
—and the principle is much the same. 
Move the rifle until the null point is 
reached and it is right on the correct 
line of sight. 

Hams who have blind training centers 
in their localities may care to work out 
similar apparatus for them. The cir¬ 
cuits used have not been published, but 
if readers would like to have them, I 
will do my best to obtain all the details. 

N. Y. police stop London Tele! 

International incident? In a way, yes. 
But it's not going to lead to a fight, or 
even an exchange of diplomatic broad¬ 
sides. For some time we have been ex¬ 
periencing what is known as tVie “Harris 
Tweed effect” on our televisors. It is 
clearly due to interference of some kind 
and certain investigators have just 
claimed to have tracked the cause down 
to the police radio transmissions in New^ 
York! Whether they are right or wrong 
is not yet known, but I do know that 
in the present conditions of near-maxi¬ 
mum sunspot activity all kinds of queer 
v.h.f, reception effects at normally im¬ 
possible ranges are being reported con¬ 
tinually. 

It used to be believed that the limit 
range of transmissions made on fre¬ 
quencies of 30 me and above was not 
very much greater than the horizon as 
viewed from the top of the transmitting 
antenna. We know now that eveq in nor¬ 
mal conditions it is a good deal beyond 


that. Further, experience has proved 
that under the abnormal conditions 
which accompany a sunspot maximum 
freak reflection of v.h.f. transmissions 
may occur from superionized patches in 
the upper atmosphere. In such circum¬ 
stances radiations of the order of 5-10 
meters may span distances of thousands 
of miles. I have certainly heard such 
American transmissions here on more 
than one occasion and it is therefore not 
impossible that our Harris Tweed effect 
is, sometimes at any rate, due to the 
U. S. police radio. 

The television spy 

V.h.f. reception at ranges beyond the 
quasi-visual is a reminder of a remark¬ 
able use made of the French television 
broadcasts during the war by the British 
Intelligence Service. It has not until now 
been permitted to mention it. When the 
Germans occupied France in 1940, they 
kept the French television system going, 
using it chiefly for anti-Allied propa¬ 
ganda purposes. Believing that it was 
quite unreceivable by the Allies, they 
regularly used the Paris station to work 
up feeling against us by broadcasting 
horror pictures of the devastation 
wi*ought by British and American bomb¬ 
ing from the air. The British Intelli¬ 
gence Service assigned the well-known 
radio ex’pert G. T. Kelsey the task of 
devising apparatus to pick up the broad¬ 
casts. At a range of 180 miles strong 
interference from home radar stations 
made the problem a difficult one; but by 
employing a curtain array of 32 dipoles 
suspended between 150-ft. masts Kelsey 
was successful. For the last 2 years of 
the war all the Paris television broad¬ 
casts were monitored and the R.A,F. 
authorities received invaluable informa¬ 
tion, in the form of actual televised film 
pictures, of the extent of the damage 
that they had done. Even the best of 
secret agents on the spot could not have 
supplied a tenth of the detailed infor¬ 
mation thus obligingly sent out by the 
enemy ! 

The audio-frequency range 

At a recent meeting of the Royal So¬ 
ciety of Arts in London, Sir Ernest Fisk 
stated that Electrical and Musical In¬ 
dustries, a leading phonograph com¬ 
pany, had devised successful methods of 
recording up to 20,000 cycles on wax 
discs. Other speakers, including Sir Mal¬ 
colm Sargent, the* great orchestral con¬ 
ductor, expressed the belief that it would 
ultimately be found that real high-fidel¬ 
ity reproduction could never be obtained 
unless frequencies far beyond the actual 
audible range were faithfully dealt 
(Continued on page 62) 
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Part of the BBC transmitter at Ottringham, near Hull, England, described in this article. 
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BUY /i*He>t£c<U STOREHOUSE QUALITY PARTS I 


IRC VOLUME CONTROLS 



1000 ohm wire wound midfiets ~ 
manufacturers close out — shaft 
long - list 51.25-over 90% off. 


EACH 

12c 


IRC SEALED 
Box of 2S2 


24,95 


l> A MA 


KHl/IU SUPPLY & 
ENGINEERING CO., Inc. 

125 SELDEN AVE OETR OIT 1, MICH . 


SPRAGUE 

.5 mfd — 300 Volt 

ICBBQj 

That's risht - genuine Sprague 
condense rs—m anufacturera 
close out—new fresh stock — 
size X 2H'-tinned leads — 
all guaranteed. 

NET EACH 10 FOR 

6c 49c 


OUTPUT TRANSFORMERS 

Clean stocks—lonti leads — 
mountiniL feet-made to fit 
where you need (hem. 

For 6F6-6K6-to 4 ohm voice 
coil - size 2' X I H' X IH' 
50L6-.1SL6-2SL6 to 4 ohm voice 
coil 1^' X IH X ]■: /. 

Specify quantiiy of each type 
you need ai, ... 

MULTI-USE WIRE 

An old favorite back a^ialn? 
Stranded No. 22 linneil wire — 
glass-ROCKBESTOS; lOOOvoli 
insulation — fireproof aircraft wire 
- a wartime development - al this 
low price you can.use the best, 

100 M P 1000 

feet 4 DC 


MODEL 451A 
AC-DC 

Volt-Ohm -Meter 

A dependable instrumem 
of wide utility - sensitiviiy 
1000 ohms per volt. 

Ranges: Volts AC, DC. 
and Output Ranges; 

0-10,50 lOO 500/1000 
Ohms full scale. 500,000, 
Ohms center scale. 7200. 

NET complete with batteries 



49 ( 



1490 



NET Complete with 


MODEL 312 

Volt-Ohm — 
Mllliammeter 
An economy pocket meter 
featuring a 2' moving 
vane meter. 

Reads: AC-DC volts. 

0-25/50, 125/250: 

Mills AC-DC. 0-50: 
Ohms. 100.000; 
mfd. .05-15. 

Jacks provide range 
selection. A75 

cord and plug. O 


JEWELLED PILOT 
LIGHT ASSEMBLIES 


• Miniature bayonet socket 

• Mount in 1' hole 

• Lamps removable from front 
of panel 

• Available in red. green, or am¬ 
ber - quantitieslimltcd - order 
now. 


List Price Si .30 
At RSE S 85% off 

pay . 


yo.. 19 c 



Back again-by popular demandt 


Pep-Up PHILCO CHANGERS 

At last! All the parts you need to restore brilli¬ 
ant tone and volume to "sick" changers! You’ll 
need all three items - sell your customer a 100% 
reconditioning job — 

Selenium cell only, no holder $1.80 

Sapphire needle Only, no mirror $1.20 

Special original equipment lamp. . 27c 

RECONDITIONING KIT—all three Q21 
above items- postpaid— special at ■ - O 


RADIO RULE 

\ -'A Here is a clear 6' plastic rule — a 
necessity for radio students, 
draftsmen, hams, all who desire 
cleaner, more precise work. 
Nationally advertised at S2.00. Q 
Order yours today postpaid only 



VOLUME CONTROLS 

Our own private brand —made 
by a nationally known manu¬ 
facturer-you have this same 
control on your shelf now —the 
same kind that net for Si.09! 
Standard noise-free carbon con¬ 
struction — H’ bushing — } 4 ' 
shaft. 2' long— complete with switch. Ideal all 
purpose replacement control — individually 
boxed in our colorful carton carrying the RSE 
quality seal of approval. 

Full range of sizes-with attached switches! 
10 M ohms \ _ ^ 

IS M ohms / 

each 

50 M ohms \ 

100 M ohms ( ^ ^ ^ ^ 

250 M ohms V C C |1|| por 100 

IMeft, ohms 1 ossorted 

2 Meji. ohms / 

500 M ohms-less switch 39c ea. 100 for $35.00 


PHONO PICKUP CRYSTALS 


IRC 10 MEG. '/2 WATT. 


N. IRC 


IRC type BTS 10 Meg. H Watt re¬ 
sistors - manufacturers close-out — 
clean stock - how can m 
you pass them up at 




Standard types-Set Manufacturers close* 
out-all Guaranteed 
Shure P30 - Share’s newest and 
finest*- osmium tipped perma¬ 
nent needle -1.8 volts output — ' 
fits standard mounting holes. 

List Price S7.50. You pay us 
SH URE P93 - \V57A - pin type 
terminals - oz. pressure. 1.6 
volt output - 5000 cycle cutoff. 

List price $5.55-our Special 
Astatic L-70-new postwar de¬ 
sign-solder termlnals-1 K oz. 
pressure - 1 volt output - 4000 
cycle cutoff. List price $5.55 — 
we quote you 

Asiatic L75 - another new 
type-1^ Oz. pressure— .75 
volt output-6000 cycle cut¬ 
off. List price $5.55 - 64% off. 

ASTATIC L40-The prewar 
favorite - used in millions of 
phonographs — solder termi¬ 
nals — 1 H 02 . pressure —.6 volt 
output “4500 cycle cutoff. 

List price S4.45-your cost 



269 

198 

198 

198 

198 


RESISTANCE LINE CORDS 



PANEL METERS 

Panel meters by TriplettITop quali¬ 
ty instruments — new—boxed - five 
popular types — priced right — your 
chance to get those meters you've 
always wanted. 


Model 332-0 150 A C. volts-3' 
round flush mounting black brass 
case. 


Model 231-0-150 A.C. volts -2* 
round flush mounting bakelite case. 


Model 233 - 0-150 A.C. volts-2* 
round metal case-less mounting 
clamp. 

Model 221-0-30 DC. voIis-2’ 
round flush mounting bakeliie case. 
Model 324 - 0-400 D.C. volts -3* 
round projection mounting - bake¬ 
lite case. 

Model 331-0-30 A.C. amps--3* 
round flush mounting bakelfte case. 


295 

EACH 


Model 322-0-150 D C, volts -3* 
round flush mounting black brass 
case. 

Supply limited — order now—list 
models you desire. 



SEND FOR FREE CATALOG 


ORDER 

INSTRUCTIONS 

Include full remittance 
with orders of $3.00 or 
less. Include 25% de¬ 
posit with all C.O.D. 
orders of $3.00 or more. 
All shipments sent ex¬ 
press collect if postage 
is not Included. Prices 
subject to change with¬ 
out notice. BE SURE 
TO INCLUDE SUF¬ 
FICIENT POSTAGE. 
EXCESS WILL BE 
REFUNDED. 



Standard 3 terminal 135 ohm 
AC-DC Cords -sturdy con¬ 
struction. flexible - 5 long 
complete with plug - for sets 
having approximately 69- 
75.2 volts drop in the fila¬ 
ments Regular list price 1.17 

Only 33c 


AEROVOX 8/8/8-450 



Genuine Aerovox triple 8 
mfd. - 450 volts - inverted 
screw mounting - insulated 
aluminum can I xj' x 4'-6' 
insulated leads - List price 
$4.2.5 —one time only at 89c 



OZ4 TUBES 

New’, guaranteed, made by 
the only maker of OZ4's. 
Buy now! Hit that car radio 
business hard - $2.20 List 
— 60% or more off - limited 
quantity. 

79.00 

In colorful RSE 
box at 88c ea. 



AEROVOX-SOLAR 
PAPER TUBULARS 

Genuine name brand paper by- 
passesi New. fresh, full capacity 
standard merchandise — not sur¬ 
plus -all guaranteed! Check the 
list prices - our low nets - no 
need to figure the discount — 
buy’em now. they've hit bottom I 


Mfd. 

\'oIts 

List 

Price 

Net 

Each 

Per 100 

.01 

600 

30c 

lOc 

$ 9.15 

.02 

600 

30c 

lie 

$ 9.9.5 

.05 

600 

40c 

14c 

$12.95 


600 

45c 

l6c 

$14.95 


Quantity Prices not assorted. 
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WORLD-WIDE STATION LIST 


Edited by ELMER R. FULLER 


T his month we wish to be a little 
different. Instead of giving you the 
good reports first, we will air com¬ 
plaints we receive. First, the diffi¬ 
culty several are having with our time 
tables. Some have to spend a little time 
figuring from Eastern Standard to 
GMT, and then back to local time. And 
then someone finds that his time is off 
a half hour instead of an hour from our 
standards. Well, I am not the one to 
solve this problem; but it seems that 
there must be some solution to it. At any 
rate, we are attempting to use the 24- 
hour clock on EST. It works this way, 
midnight is 0000 or 2400 hours; 1 am is 
0100; 1:15 am is 0115; noon is 1200; 
3 pm is 1500. Several have asked to have 
this explained again, and this should 
make it clear to all of our I'caders. Else¬ 
where on this page, you will find a chart 
that will serve as a guide when properly 
filled in to readily convert EST and 
GMT to your local time. 

Another complaint comes from your 
editor. Time still needs stressing. Even 
though there seems to be lots of it, yet 
we do not have enough. In your reports 
please state the schedule of the trans¬ 
mitters; or if you do not know the sched¬ 
ule, during what time you heard the sta¬ 
tion. Merely reporting a station as heard 
is like taking your pants to the clean¬ 
ers, ^and then forgetting to go back to 
pick them up when ready. If you have 
any doubt about the identity of a sta¬ 
tion, state this on your report. Perhaps 
we can help you to identify it, and then 
again, it may be a mystery to us, so we 
start looking for it also. Be sure that 
your report carries time heard if pos¬ 
sible, in our system of 24-hour EST. 

With that off our chest, lets turn to 
the reports received for this month. 
They were good. Gil Harris up in North 
Adams, Massachusetts sent us 3 reports 
in the past few weeks. Every one of 
them was a good one. Gil reports that 
the station heard on 10.970 me is PZR 
in Paramaribo, Surinam and has been 
heard very fine business at 1700. He 
also reports hearing a station near 
17.840 me which he thinks is Radio 
Eireann.*at Athlone, Eire. They were 
giving the news in English until 1350 
with the sign off at 1353, Brussels, Bel¬ 
gium came on at 1350 warming up their 


transmitter for the sign-on at 1355 
hours. This station is on 17.840 me, and 
may be heard on regular schedule 0600 
to 0700, 1100 to 1200, and 1230 to 1500 
hours, but this is very irregular, and 
they may be heard signing on or off at 
other hours, as Gil reports them doing. 

Gil also gives us a 0900-hours view of 
the 25-meter band. The following have 
the news in English at that hour; 11.780 



me, Saigon, Indo-China; 11.830 me, 
XGOA, Nanking, China; 11.840 me, 
VLC7, Shepparton, Australia; 11.730 
me, KGEX, and 11.790 me, KNBA in 
San Francisco; and 11.650 me, XTPA, 
in Canton, China. How many of these 
can you pull in well enough to identify? 
All-India Radio is heard to East Asia 
on 11.870 me from 0930 to 0942. An 
Australian heard on 11.760 me from 
0720 to 0800, may be VLCIO. 

Another report from my old friend, 
J. B. Yates in Amityyille, New York, 
didn’t have any news on short wave 
other than the fm and television recep¬ 
tion in the New York City area. From 
Radio & Hobbies of Australia, we learn 
that the New Zealand stations have 
been heard testing, and that they will 
soon be on the air. This was some time 
ago, but I have received no report of 
them being heard in the U. S. as yet. 
Has anyone heard these newcomers on 
the air, either on regular transmissions 
or testing? They are reported to be on 
9.540 me using the call ZL2 and on 


11.780 me using the call ZL3. AnJ' in¬ 
formation regarding these or other New 
Zealanders will be greatly appreciated. 

John Winkler reports hearing a sta¬ 
tion on 7.217 megacycles at 1600 us¬ 
ing Latin and Italian. Test transmis-* 
sions were being made. No information 
here regarding this. Johnny also reports 
hearing FGY in Dakar, French West 
Africa on 7.210 me, at 1205. Com¬ 
plete schedule of this station is not 
known here, as it has been off the air for 
some time, and has only recently re¬ 
turned. OTC in Leopoldville, Belgian 
Congo is another old-timer who has 
been giving us pretty’^ constant reception 
for several years. They are now heard 
on 9.740 me from 1300 to 2015. 

Received a report from a newcomer 
this past month. He is Charles t. Ed¬ 
wards of Peabody, Massachusetts. 
Charley sticks to thre ham bands almost 
exclusively; and I think that we are 
going to have some real news on these 
bands for our readers. He uses an 
HRO-5 receiver for most of his work. 
He uses a home-made QSL card and it 
sure gets, results for him. In one year 
he sent out 2410 reports and received 
replies to about 1200 of them. During the 
past month he has received California, 
Connecticut, Massachusetts, Nevada, 
Oklahoma, Oregon, Washington, and 
England on 6-meter amateur phone. 
This is certainly dx for this band, and 
the kind we like to have reported. Dur¬ 
ing the same period of time, Mr. Ed¬ 
wards received 58 countries on 10-meter 
phone and 49 countries on 20-meter 
phone. To date he has heard on 6-meter 
phone, 2 countries; on 10-meter phone, 
69 countries with 32 verified; on 11- 
meter phone, 3 countries with 1 verified; 
on 20-meter phone, 87 countries with 54 
verified; and on 40-nieter phone, 3 coun¬ 
tries heard. 

If you have any good i^cent photo¬ 
graphs of your receiving station, with 
or without yourself, we would like to re¬ 
ceive them. There is a possibility that 
they may be used in an early issue. This 
was done before the war, and will be 
resumed in the near future. Send all 
correspondence to Shortwave Editor; 
Radio-Craft ; 25 West Broadway; New 
York City, 7. 

(Continued on page 58) 



Suggested by: 
F. C. Radax 
Pori Arthur, Texas 
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S-53 Communications Receiver 


Here's the completely modern receiver Hams and SWL’S 
have been looking for—superbly engineered for cop-noich 
performance — at a remarkable low price. The new Halli- 
crafters S-53 features extended frequency range, tuning 54() 
Kc to 541/2 nic in 5 hands. Uses 2 me IF which positively 
eliminates all amateur station images or repeat points within 
the ham bands. Features include: accurately calibrated, edge- 
lighted slide-rule dial; separate bandspread control and scale, 
with full electrical bandspread; latest series-type noise limiter 
circuit; voltage-stabilized oscillator; iron-core IP’S; tone 
control; built-in PM dynamic speaker; phone and phono 
jacks. Handsomely lioused in rich satin-black steel cabinet 
with satin-chrome trim. Complete with 7 tubes and rectifier. 
For 105-125 volts, 50-60 cycles AC. $7 A50 

Amatewr Net, only. . 



YOUR 

ALLIED 

CATALOG 


$7950 Radio’s Leading Buying Guide 



S-SI “Sea-Farer" Marine Model 

Designed and precision-buil; by Hallicrafters especially for 
marine use, weather stations, time signal reception, and simi¬ 
lar service. Offers 4-band tuning range: 140-400 Kc, 500-1500 
Kc, 1500-4400 Kc, 4.4-12 me. Three additional pre-set fre¬ 
quencies are available; anyone fixed frequency between 200 Kc 
and 300 Kc, and two fixed frequencies in the 2-3 me band. 
Has BFO pitch control; automatic noise limiter; tone control ; 
permeability tuned IP'S; univers.tl antenna input; code-phone 
switch; phone jack. Built-in PM dynamic speaker is water- 
resistant, in shock-proof mounting. All metal parts plated to 
resist corrosion. In rich satin-gray steel cabinet. Operates from 
105-120 volts AC or DC. (6, 12, or 32 volt power packs 
available at $22.50 additional.) Complete with 9 tubes and 

$19050 

Amoleur Net, only ... 1^# 


Keep yoL^r latest ALLIED Catalog hondy. It*s the compfete, 
preferred Buying Guide to everything in rodio at lowest 
prices! Offers everything in radio ond electronic equipment 
for the serviceman, $ound man, engineer, ham, short-wave 
listener, builder and experimenter. Keeps you up-to-date on 
the latesf equipment. Saves you money on every order. 
Make ALLIED your Rodio Headquarters—it’s the established, 
dependable supply source for America's radio men. Make 
sure your name is on our moiling list to receive the latest 
ALLIED Catalog—Radio's Leading Buying Guide. 


Your Ord 


ALLIED RADIO CORP. 

833 \V. Jackson Blvd., Dept. 2-6-8 
Chicago 7, Illinois 

□ Place my name on your mailing list.’ 

□ Enter order for . ... . . .. 

Q Enclosed $ . Q full Payment Q Part Payment 

(Balance C.O.D.) 

D Send full rnform.ation on Communications Receivers and Time 
Payment Plan, without obligation. 

Name, 


1 AtldrtiS 




1 C//V 


State 

1 

L 



1 
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s Question Box queries will be answered by mail and those 

1 of general interest will be printed in the magazine. A fee 

i of 50c will be charged for simple questions requiring no 

I schematics. Write for estimate on questions that may 

I require diagrams or considerable research. Six to 8 weeks i 

§ is required to draw up answers involving large schematics. | 

. .. 


^HAM BAND PRESELECTOR 

• lease pynnt a diagram of a 2-stage 
preselector using 1851*8 and covering 
from 200 meters to 10 meters, I have a 
2-gang, lJl^0-\\\^f variable and a 2-gang, 
S5-\iiLf variable that / would like to use. 
Please show some method of tracking 
one of the stages and an r,f. gain con¬ 
trol . — D,Y,S., Grosse Point Farms, 
Mich, 

A. Here is a 2-stage preselector that 
uses ganged tuning on the main and 
band-spread tuning condensers. An r.f. 
gain control has been included in the 
cathode circuits of the tubes. The band- 
spread condensers may be omitted with¬ 
out impairing the operation of the unit, 
since r.f. stages tend to tune rather 
broadly, L2 is used with a lOO-^fif vari¬ 
able condenser, mounted on the panel, 
to peak the first r.f. stage. 

Shields should be used over the r.f, 
coils and on the plate and grid leads 
as shown. A grounded baffle or shield 
should be used between Cl and C2 and 
between C3 and C4 if the unit oscillates 
at high-gain settings. 

The coils are wound on 1%-inch plug¬ 
in forms. Six-prong forms are used for 
the first r.f. coils and 4-prpng forms 
for the second. 

COIL DATA 
(200 to 80 met«r8) 

LI — 15 turns close-wound 5/32 inch below L3 
L2 — 32 turns interwound with L3 
L3 —50 turns No. 20 s.s.c. 

(80 to 40 meters) 

LI — 7 turns close-wound % inch below L3 
L2—14 turns interwound with L3 
L3-^24 turns No. 18 s.8.c. 

(40 to 20 meters) 

LI — 6 turns close-wound Vt inch below L3 
L2 — 8 turns interwound with L3 
L3 — 11 turns No. 18 s.8.c. 

(20 to 10 meters) 

LI — 4 turns close-wound V6 inch below L3 
L2 — 4 turns inter wound with L3 
L3— 5 turns No. 18 s.s.c. 

No. 26 s.s.c. is used for winding LI and L2 
on all bands. L4 is wound the same as L2 and 
L5 the same as L3 for each band. 


3-WAY PORTABLE 

• I would like to have a diagram of a 
3-way t,r,f. poHable radio using a ITj, 
ISS, and SSl, and a 45Z3, I have a pair 
of iron core r,f, coils and a 2-gang, 365- 
H[if tuning condenser that I would like 
to use. — A,P,, Atlantic City, N, J. 


ample voltage output. If the voltage is 
higher than can be used, the heater 
winding LI may be tapped down on 
L2 one or more pies, or you may 
remove some turns from L2. The lat¬ 
ter method will increase the natural 
(Continued on page 78) 


5Ka PW 



6016(2) 


4PDTSW —OUT 


PREAMP 



inVAC/OC ^'AU I50V- 

This 4-tube, 3-way portable uses I r.f. stage, a diode detector and 2 stages of audio. 

A. A diagram of the receiver you 
specify is shown. A small amount of 
a.v.c. voltage is applied to the first 
stage to prevent overloading on strong 
signals. The output is sufficient to drive 
a 3- to 5-inch speaker. (All resistors are 
^-watt and cdndensers rated at 200 
volts unless specified otherwise.) 

^ R.F. POWER SUPPLY 

• I would like to have a diagram of 
a 12-kv r.f. power supply using a 6Y6 
oscillator and a pair of 80IB's as volt¬ 
age doublers. Is it possible to tap the 
supply to give 6,000 volts simultaneous¬ 
ly? — A.J.L., Brooklyn, N. Y, 

A. Data and acir- 
cuit for construc¬ 
tion of a 12-kv r.f. 
power supply are 
given. 

The high-voltage 
coil L2 should give 


<l•C2-l40Miif OANGEO - C3'C4«35«uf GANCtO 


B 4 - 2 S 0 - 300 V 


Left — Preselector for 
hafp bands. Right—12- 
kv r.f. power supply us¬ 
ing a voltage doubler. 
Intermediate voltage 
is also provided* 
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Of courBe we expected a large response when we first announced our new model 247 Tube Tester at the seiisaiionally 
low price of S29.90 in the November issue of this publication but we were noi prepared for the very large number 
of orders received. Fortunately we were able to quickly expand our production facility to meet the unprecedented 
demand and all orders were shipped wiiliin a few days after receipt. We take this opportunity to thank the many 
dealers, schools, experimenters, etc., who favored Us with orders for this new model also for their many kind letters. 


THE NEW MODEL 247 

TUBE TESTER 



The Model 247 provides a super sensitive method of checking for shorts 
and leakages up to 5 Megohms between any and all of the terminals. Con¬ 
tinuity between various sections is individually indicated. This is im¬ 
portant, especially iti the case of an element terminating at more than one 
pin. Ill such cases the element or inlemal connection often completes a 
circuit. 

One of the most important improvements, we lielieve, is the fact that the 
4 position fast-action snap switches are all iiumhered in exact accordance 
with the standard R.M.A. numbering system. Thus, if the element ter¬ 
minating in pill No. 7 of a tube is under test, hution No. 7 is used for that 
test. This feature will he appreciated especially by servicemen who, 
when using other tube testers, have been compelled to first try various po¬ 
sitions to locate the correct element and then have had to look up charts 
in order to learn which pin is used for that particular element. 


Tests yestenlay’s tubes, today’s tubes and tomorrow’s 
tubes. The Model 247 features a newly designed ele* 
ment switching system <lestgiied to accommodate all 
future tubes as they are announced. 

It is impossible to insert the tnhe in the wrong socket 
when using tlie iiew' ^^del 247. Eight separate sockets 
are used, one for each type of tnhe base made. If the 
tube fits in tlie socket it can he tested. 

The Model 247 incorporates a newly designed element 
selector switch system which reduces the possibility of 
obsolescence to an absolute minimum. Any pin may 
be used as a filament pin and the voltage applied be¬ 
tween that pill and any other pin, or even the “top- 
cap”. Please note this ig not a variation of the com¬ 
monly used “floating-filainent” arrangenienl but in¬ 
stead represents a real advance in design, inasmuch as 
it provides a true “free-poini” system. Tubes having 
tapped filaments and tubes with filaments tenninatiiig 
ill more than 1 pin arc truly tested with the Model 
247 as any of the pins may he placed in neutral posi¬ 
tion when necessary. 

The new free-point system descrihe<l above permits the 
Model 247 to overcome the difficulties encountered 
with other emission type tnhe testers when checking 
Diode, Triode and Pentode sections of multi-purpose 
tubes, because sections can be te>ted individually when 
using tlie new Model 247. The special isolating circuit 
allows each section to he tested as if it were in a sep¬ 
arate envelope. 

Model 247 comes complete with new speeds 
read chart. Comes housed in handsome hand- 
nthbed oak cabinet sloped for bench use. A 
slip-on portable hinged cover is included for 
outside use. Size: 


ONLY 



20% deposit required on all C.O.D. orders 


MOSS ELECTRONIC DISTRIBUTING CO. 

DEPT. RC-2, 229 FULTON STREET, NEW YORK 7, N. Y. 
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Speclai 

Quantity 

Prices 


complete 


Jla5i (2kancQ to Sutj . • • • 

TRANSMITTER - RECEIVER 


for Amateurs • Experimenters • Radio Students • Schools 


Three large packing cases full of equipment includes: 

Two complete transmitters and two complete receivers covering 
the 2 to 8 megacycle and 235 megacycle banck. Also complete 
inter-com unit with three remote control stations, cable, connec¬ 
tors, extra head sets and push-to-talk microphones, all equipped 
with latest type dynamic units, •••••• 


Also included: Dual voltage, completely filtered 12 volt dyna- 
motor, antenna resonator, extra antennas, 15 spare tubes in addi¬ 
tion to those included with set, spare parts, mounting brackets, 
hardware, blueprints, instructions, etc, $42-3S Complete 
deposit on C.O.D. orders. (Orders from Michigan add 3% 
Sales Tax.). 


HOOVER INDUSTRIES 9701 Bryden Avenue, DetroK 4, Mich. 


ted altogether. Without it FM broad¬ 
casts contain very strong high fre¬ 
quencies which result in very crisp 
speech, and loud rendition of violins and 
other instruments whose output con¬ 
tains strong high-frequency components. 

The r.f. section is assembled within 
a 3 X 3%-inch area so that an auxiliary 
4 X 4-inch steel chassis may be placed 
around it for shielding. The small chas¬ 
sis has 4 sides and mounting flanges to 
screw it down to the main chassis, but 
no bottom, A hinged cover completes the 
shielding at the top. Both coils and the 
r.f. and detector tubes as well as the 
tuning condenser are wifhin the shield. 

A double-gang 15-puf condenser tunes 
the set. To simplify tracking problems a 
small lO-pnf variable shunts the r.f. 
condenser. Trimmer may be seen mount¬ 
ed below the chassis at the right side. 

Making the coils 

Detector and r.f. coils are wound on 5- 
prong, Amphenol, %-inch-diameter poly¬ 
styrene forms with No. 22 enameled 
wire. Detector coils are tapped at ap¬ 
proximately center. Each coil has a sep¬ 
arate primary winding because this is 
a more flexible arrangement. 

Very short leads are important at 
these frequencies. The location of tubes 
and coil sockets has a lot to do with 
this. We have placed the r.f. coil and 
tube to the right of the ganged con¬ 
denser, and the other coil and tubes to 
the left. This gives good isolation of 
the stages. Note that the coils are in 
front of the tubes. The front section of 



1_10 METER RECEIVER 

(Continued from puge 23) 

the ganged condenser tunes the r.f. 

The 4 bands covered are listed in the 
coil tabje. Above 80 me it was found 
necessary to use a special procedure in 
winding coils. At these high frequencies 
a single turn or two would have had to 
be used. To get a reasonable number of 
turns these coils are wound within coil 
forms and have a ^4-inch diameter. The 
primaries and all other secondaries are 
wound over the forms. 

The coils wound over the forms should 
give no unusual trouble but the H-inch 
coils are best made as follows: Wind 
them (as specified 
in the coil table) 
around a dowel or 
pencil, remove, then 
tin the leads, leav¬ 
ing a length of 
about % inch. The 
detector coils will 
require an added 
tap lead near the 
center. Now these 
air-wound coils are 
inserted (vertical¬ 
ly) directly into the 
coil sockets and the 
correct frequency 
range obtained by 
compressing or ex¬ 


panding the turns. When this is done, 
the coils are removed from the sockets 
and placed permanently in the coil 
forms. Arrange and space the leads to 
fit the pins of the coil form, then force 
the coil slightly into a pencil or dowel, 
thus giving it a long handle by which 
it may be lowered into the form. A slight 
twist of the pencil disengages it. 

Soldering to the pins of a polystyrene 
form for the first time is not an easy 
matter. The polystyrene, softens with 
heat and the whole coil form can be 
ruined unless soldering is very carefully 
done. After several tries we finally 
hit upon the following as the best 
method. Place the form upside down in 
(Continued on page 63) 
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Bring your post-war service data library right up to 
January 1948! PHOTOFACT Volume 3 is ready for you— 
companion to Volumes 1 and 2—the most accurate and com¬ 
plete Radio Data ever compiled. Here is everything you need 
for fast, efficient, profitable servicing—bound in easy-to-use 
volu.*nes. Large size schematics with the exclusive PHOTO¬ 
FACT Standard Notation; photo views keyed to parts lists and 
alignment data; complete listings of parts values and proper 
replacements; alignment, stage gain, circuit voltage and re¬ 


sistance analysis; coil resistances; dial cord stringing; dis* 
assembly instructions; record changer analysis and repair data. 
Send in your order today for PHOTOFACT—the only Radio 
Service Data that meets all of your actual needs! 

VOLUME 1. All post-war models up to Jan. 1, 1947. 

VOLUME 2. Models from Jan. 1, 1947 to July 1, 1947« 
VOLUME 3. Models from July 1, 1947 to Jan. 1, 1948. 

YOUR PRICE, EACH VOLUME, IN C| Q39 
EASY-TO-USE DELUXE BINDER ^ | Q 


^Aviu>ivt;N PHOTOFAC 
Oscilloscope Wbve forms' 

2 Alignment Procedures 
for All FM Receivers I 

Exclusive.PHOToMcT„o K 

mJer 

af'gnmenf clescribed Tk^ ^ '' ‘Peciolly pro, 

'’©volufionorv i ^**^^*^*^ P^'^ornionce in ^ow fo secure 

I". txzT 

®Ppearonce In PMOTr> everv u ^oto serv- 

^947. Her^ ' Sef No. 28 *^nce if* f,,,, 

'November 

'® service. ✓ | 


World’s Most Practical Radio Service Dattf 


INDUSTRY ACCLAIMS NEW HOWARD W. SAMS MANUALS 

Servicemen; ‘‘Terrific is the only word that adequately describes 
both books. Absolutely “musts” for servicemen.”—S. L., Chicago. 

“I think your AUTOMATIC RECORD CHANGER MANUAL and 
DIAL CORD books arc great!”—//. O., Maquota^ Iowa. 

Manufacturert: “Your Record Changer Manual is one swell book. 

Should be very well received among the trade.”—AsCaCrc. 

“The Record Changer Manual is a commendable job. Subject is well- 
covered.”— Jerxsen. 

”We have received copies of your AUTOMATIC RECORD 
CHANGER SERVICE MANUAL and DIAL CORD GUpE. A 
great deal of hard work and thorough analysis has gone into the 
making of these two books. They should certainly fill an urgent need 
in the service industry. Extremely easy to read and should prove 
most helpful to our service dealer customers.”—Sy/winto. 

“Your Record Changer Manual is beautifully prepared. Our compli¬ 
ments to you and your organization .”—Webster •Chicago. 



HOWARD W. SAMS & CO., INC. 

INDIANAPOLIS 6, INDIANA 

Eiiport^Ad. Aurismo—80 Broad 5#., New York 4, N, Y.—U. S. of Americo 
Conoda—A C. Simmondt A Sons, 30) Kmg St , fo^l.—Toronto. Oniarto 

Photofact Service 

*The Service that poyt for itself over and over again** 


SPECIAL OFFER 

If you haven*) a complete file of oil PHOTOFA^* 
Folder Sets to dote, you con trode In the Indlviduol 
Folder Sets you now own for complete Volumes of 
amazingly low cast. Write today for speciol offer, 
stoting who! Sofs of Folders you now own (use 
coupon below). 


BOOST YOUR EARNING POWER! 


Mall This Order Form 

to HOWARD W. SAMS & CO., INC. 

2924 E. Washington St., Indianapolis 6, Indiana. 

My (check) (money order) for $.cncloned. 

□ Send PHOTOFACT Volume 3 (including Sets 
Nos. 21 through 30) in DcLuxe Binder, $18.39. 

□ Send Volume 2. □ Send Volume 1 (each ia 
DeLuxe Binder, at $18.39 per volume). 

□ Send . .. SAMS’ 1947 AUTOMATIC RECORD 
CHANGER MANUAL(S) at $4.95 each. 

□ Send . . . SAMS’ DIAL CORD STRINGING 
GUIDE(SI) at $0,75 per copy. 

□ Send FREE PHOTOFACT Cumulative Index. 

Send details of your Special Trade-in Offer. I 
own PHOTDFACT Sets Nos. ... 


Name ... 
Address. 
City. . 


.State. 
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CAPACITANCE BRIDGE 

Sylvania Electric Producis Inc. 

New York, N. Y. 

TKe Type 125 capacitance bridge is 
useful Vn measttring interelectrode ca¬ 
pacitances in vacuum tubes, provides a 
range of 0 to lOOiiiif through the use of 
5 multiplier ranges and measurement 
at 465 kc. Direct capacitance accuracy 
of 1% and direct conductance accuracy 
of 10% are provided when calibrated 
with standards of equal accuracy. 



The bridge consists of 3 separate sec¬ 
tions Including r.f, signal generator and 
power supply; r.f. amplifier, detector, 
and vaCuum-tube voltmeter and asso¬ 
ciated Switches. Controls and 4 500-iia 
meter indicating bridge balance. 
Ground-tolead or jig capacitance may 
be tuned owt when combined values do 
not exceed 25mif. Special tube-tester 
adapters a/e available for measure¬ 
ments with or without base Shield or 
metal shell connected to tube element 
or ground. 

The bridge is rated at 45 watts, 110- 
120 volts, St-60 cycles a.c.; weighs 50 
pounds; and measures 18 Inches long 
and I^A inches high. Tube comple¬ 
ment includes 5Y3G, 7A6. 764. 0C3, and 
two 7A7'$.—RADLO-CRAFT 

WIRE RECORDER 

Electronic Sound Engineering Co. 
Chicago, III. 

The Polyphonic Sound wire recorder 
Is specifically designed for use in the 
home, broadcasting and recording stu* 
dio. rte school or church. The built-in 
6-inch Speaker, with a range up to 
10,000 cycles, has a special diaphragm 
to insure smooth reproduction of high 
frequencies, A 15-inch, dual-channel 
auxiliary speaker is available. Ibis 
speaker connects with a jack on the 
front panel and carries the lower range 
down to 50 cycles. 

Input facilities consist of a low-level 



Input for a microphone and a front- 
panel Input arrangement for high-level 
Sound from radio or record player. The 
microphone has a response of 60 to 
10,000 cycles. Standard equipment in¬ 
cludes a 15-minute spool.—RADIO¬ 
CRAFT 

SPOTLIGHT SOLDERING 
GUN 

Weller Mfg. Co. 

Easton, Penna. 

A new soldering tool with a handy 
spotlight tip has just been announced. 
The small spotlight, placed between the 
terminals of the loop tip, keeps the 


work^ always in plain sight, even when 
the tip is flexed to suit a job, the light 
goes on when the trigger switch is 
pressed to heat the gun. Five-second 
heating makes the tool Ideal for Inter, 
mittent duty. 

The tool draws 100 watts from 110- 



volt, 60-cycle lines. Two models are 
available—one with a single heat of 100 
watts; the other has a dual heat con¬ 
trol. with KX) watts normal he«t and a 
35% instantaneous reserve heat.—RA- 
DJO-CRAFT 

AUDIO FREQUENCY 
METER 

Bdrker & Williamson, Inc. 

Upper Darby, Peona. 

The Model 300 audio-frequency meter 
offers an accurate means of making 
direct measurements of unknown audio 
frequencies up to 30,000 cycles. Among 
other applications, the jnstrument is 
useful for checking audio oscillators er 
tone generators. Six frequency ranges 



10,000, end 30,000 cycles, respectively. 

Sensitivity Is a minimum gf 0.5 volt 
Input. The trequency meter will operate 
on any wave form with peak ratios of 
less thau 8 to I. A 3;inch fan-type meter 
with 2 scales provides easy visibility. 
The power requirement is 110 v, iO 
cycles, so voltamperes. The unit is in a 
black crackle-finished steel cabinet witb 
carrying handle and rubber feet. Di¬ 
mensions are l3%X7'4X9'/2 inches, and 
the weight is f ^/2 pounds.—RADIO¬ 
CRAFT 


SILVER PLATE 
COMPOUND 

General Cement Mfg. Co. 

Rockford, 111. 

The new Silver Plate Compound i$ 
used for plating worn contacts, and 
newly made contacts and for re¬ 
plating worn silver plating on all types 
of metals. The compound comes In 
bottles. 

Carbon Control Cleaner is another 
new product of the same manufacturer. 
It cleans carbon controls without the 
set being removed from the cabinet. 
The chemical removes oxidation and 
coats the contacts to minimize future 
trouble. An applicator comes with each 
bottle.—RADIO-CRAFT. 

TEST BENCH 

Radio Tube Division 
Sylvania Electric Products 
New York, N. Y. 

Providing ample area for benchwork, 
the new fixture includes sloping panel 
for permanent mounting of meters. 
prod test outlets, tube testers^ and 
other tools. Suitably proportioned 
drawers for dust proof storage of os¬ 
cilloscopes, vacuum tube voltmeters 


and other valuable test Instruments are 
provided. 

The Seven-foot bench top is covered 
with durable linoleum for improved ap¬ 
pearance and protection of delicate 
equipment and comporvents. Four 
shallow drawers provide out-of-sig.ht 
storage for frequently used compo¬ 
nent, push-back wire and small hand 
tools. Knee-hole and recessed base de¬ 
sign permit working close to the bench 
with drawers handy while working in 



either standing o'* sitting position. 
Sloping panel tends to eliminate glare 
from iostrument dials and accidental 
damage to mounted and portable 
equipment. 

The test bench is available In knock¬ 
down, unpalnted form.—RADIO-CRAFT 


MULTIMETER 

Triplett Electrical (rrstrument Co. 
Bluffton, Ohio 

The Model 66-HH volt-ohBr>milliam- 
meter Is a compact multirange instru¬ 
ment with a 3-inch rneter with red and 
Black scale markiogs- Voltage ranges, 
a.c. and d.c., are 0-10-50-250-I.CW- 
5.000 voHs at I.OOb ohms per volt. 
Direct-current ranges are 0-K)-I00-500 
ma. Two resistance ranges are provided 
for measurements up to 400.000 ohms. 
-RADIO-CRAFT 


HEARING AID HELP 

Be^tone Hearing Aid Co. 

Chicago, Illinois 

The Selectometer is designed to en¬ 
able a deafened person to choose his 
own hearing aid. It allows the fitter the 
opportunity of testing the hard-of-hear¬ 
ing person with more than 140 different 
combinations of acoustical gain. Dow¬ 
er output, and frequency response so 
that the person being fitted actually 
selects for himself the precise com¬ 



bination of tubes, receivers, and elec¬ 
tronic circuits with which he hears 
best,—RADIO-CRAFT 

SIGNAL TRACER 

Feller Engineering Co. 

Chicago, Illinois 

The model TS-5 Pocket Stethoscope 
signal tracer is comparable In per¬ 
formance to bench-type models TS-2 
and TS-3. ft has the extra advantage of 



being small and light enough to take 
out on the job. Sizer 4% inches wide. 
2% inches deep and 8% Inches high. 
Weight only 3'/2 lbs. complete. 

Stethoscopes contain their own PM 
dynamic speakers bat provisions are 
also made for headphone operation. 
Any standard type volt-ohm miliam- 
meter may be plugged into convenient 
jacks to make an effective r.f. vacuum 
tube voltmeter. The Model TS-5 instru¬ 
ment operates on IIS volts a.c.— 
RADIO-CRAFT 

TERMINAL BLOCK KIT 

Curtis Development & Mfg. Co. 
Chicago, Illinois 

A new terminal block kit expressly 
designed for experlmentai work a«d 
maintenance operations. Any number 
of terminals, trom one to fourteo/i, 
can be quickly and Inexpensively pro¬ 
duced. These terminal blocks are simi¬ 
lar to factory built blocks and equally 
Substantial. 

This individual "build up" feature is 
Suited for electrical enorneers and 
others doing experimental work who 



need "one of a kigd" part or parts In 
Small quantities for their projects^ 

Kit No. 200 contains necessary mold¬ 
ed sections, terminals and screw as¬ 
semblies. and Kit No. 201 has a baj- 
anced Supply of end brackets, parti¬ 
tions, threaded rods, screws, nuts and 
washers.—RADIO-CRAFT 

DYNAMIC 

MICROPHONE 

Electro-Voice, Inc. 
Buchanan, Michigan 

A new high fidelity moving-coil dy¬ 
namic microphone, the E-V 635 Is omni¬ 
directional below 2000 cycles, becom* 
ing directional at higher frequencies 
Wide frequency range (60-13,OCX) rycl^^s 
plus or minus 2.5 db) conforms t« 
modern FM as well as AM standards. 
Response is substantially flat out to 
13 kc. Output is —53 db. Recessed 



Impedance-selector Switch In the mi¬ 
crophone stud permits ready choice of 
50 or 250 ohms impedance in the one 
microphone.—RADIO-CRAFT 


RADIO-CRAFT for FEBRUARY. 1948 


46 






















PULSE CODE MODULATION 

(Continued from page 30) 


The quantizing feedback is considerably 
stronger than the quantizing bias, and 
forces the beam downward. The result 
is that the beam travels across the tube 
with its upper edge against the wire 
just above its path, and resists any 
force tending to make it move down 
or up. 

The electrons which go through the 
slots in the aperture plate are picked up 
by the puhe plate and delivered as code 
groups of pulses to the amplifiers, gat¬ 
ing and slicing circuits which work them 
over into perfect shape and time them 
exactly for the transmitter, which sends 
them into space as perfect code groups 
of exactly uniform amplitude and spac¬ 
ing. 

The receiver circuits 

Detecting — or decoding — PCM im¬ 
pulses is harder than demodulating any 
other form of pulse transmission. Pulse 
amplitude signals can be treated like 
any other form of amplitude modulation 
—greater input voltages produce com¬ 
paratively greater output signals. 
Neither is it hard to make the output of 
a detector increase or decrease as a 
pulse moves toward or away from a 
zero-signal position. But PCM sends out 
an apparently random combination of 
impulses, whose position apparently can¬ 
not so easily be resolved into variations 
of output rn a detector circuit. 

The randomness of PCM signals is 
only apparent, A pulse may have any 
value from 1 to 64 according t« its posi¬ 
tion (Fig. 5) and combinations of pulses 
which form a code character may have 
values from 1 to 127, These numbers 
become actual quantities of electricity 
in the detector circuit. 

The decoder is constructed around a 
condenser which is given a charge by 
each pulse in the code group. Its rate of 
discharge is timed so that exactly half 
its charge leaks off during each pulse 
interval. Thus, if the code group 1-0-0- 
O-O-O-O is received, the condenser is 
charged in position 1, drops to half 
charge in position 2, then through 
1/16, 1/32 and 1/64 charge in suc¬ 
ceeding positions till at the instant of 
output it is a pulse of 1/128 its original 
value (1 quantum). A pulse received in 
position 2 would reach the output with 
1/64 its original value (2 quanta) and 
in the last position would be interpreted 
by the output circuit as or 64 quanta. 
The decoder reverses the coding process 
and puts out for each code group the 
same number of quanta as the signal 
which produced it. Fig. 10 shows quanta 
of 64, 1 and 82. 

Other interesting circuits 

There are other circuits, which cannot 
be described in what is actually a short 
summary of the pulse coding process. 
Many of these are very interesting, such 
as the electronic sampling switches, 
diodes or triodes whose near-infinite re¬ 
sistance drops to near zero for part of a 
microsecond when triggered by a sharp 


I 




For ihr Finrsi 

Fhonograph M*erformanre Frer Arhirred 


ANNOUNCES 2 GREAT NEW 
PHONOGRAPH AMPLIFIERS 
frith the MAGIC REP KNOB 

L ogical cvlminalren of years of electronic reseofch and engineering de« 
velopment continuously corried on m Newcomb loborotories, these 
new phonograph amplifiers, used in conjunction with suitable occessories, 
will produce unbelievable realism from recorded music or from AM-fM 
radio tuners connected to them. Thehr improved response ot low volume, 
their beautifully clear, undistorted treble tones and the exclusive new 
^'Magic Red Knob'' control, which virtually eliminotes surface noise ond 
distortion from records in any condition, make these two amplifiers fhe 
best possible choice for those custom phonograph instolloiions. 


MODEL KXlP-30: Its ample power permits use of 
the famous Newcomb KX-Series dual tone control 
Circuit, which provides tonal range and balance 
unattainable in less costly circuits. This 
circuit allows controlled emphasis of 
the desiroble but power •> consuming 
fundamental bass tones, avoiding em- 
phosis of harmonic bosS/ so unocceph 
oble to discriminating listeners. 


I 



MODEL HLP-14: Brings to musk lovers on entirely 
new listening plecuure In o somewhat less expen* 
five unit than the superb KXLP-BO. Exceptional 
tonal balance at whisper volumes is o 
feature of the HLP«14. Its odoptdbllity 
to use with the new AM*FM tuners, wide 
ronge loudspeakers and new phono* 
graph pickups moke It an ideol start* 
ing point for those increasingly popu* 
for custom installations. 



signal from a pulse transformer. The 
synchronizing circuit which in effect 
steals a digit of one of the pulse groups 
to use as a signal which keeps the re¬ 
ceiver in step with the transmitter is 
another very important and interesting 
circuit. Timing oscillators, slicers and 
gates all are needed to open and close 
circuits, time and shape the pulse, and 
possibly most important of all are the 
regenerating circuits which build up 
new and fresh code groups from the 
beaten-up signals which arrive from the 
last relay station and send them on their 
way in exactly the form they left the 
first transmitter. This is the feature 
which may make PCM the universal 
form of modulation on future commer¬ 
cial microwave communication circuits. 




1 



Fig* 10—^Turning code signals back to quanta. 
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RADIO-INTERCOM 

Here is a scheme that I use to convert 
small radios into two-way intercom 
units without altering the performance 
of the radio. The input lead to the vol¬ 
ume control is broken, and a d.p.d.t. 
radio-intercom switch and an output 
transformer, with high-impedance pri¬ 
mary, are connected as shown. One side 
of the speaker voice coil is grounded and 
the other side opened, and leads run to 


a d.p.d.t. talk-listen switch. Other leads 
are run to terminals for connections to 
the remote speaker line. 

The remote speaker can be used as an 
extension speaker on the radio by leav¬ 
ing SI in Radio position and throwing 
S2 to Talk. 

H. T. Niemann, 
San Jose, Calif, 

(A low-impedance line-to-voice coil 
transformer should be used on the re¬ 
mote speaker for best results.— Editor) 

SENSITIVE SIGNAL TRACER 

A high-gain 6SH7 r.f. amplifier fol¬ 
lowed by a 6SQ7 and 7K7 as cascade 
a,f. amplifiers are used in this simple 
signal tracer, A 6E5 electron-ray tube 
is used for visual signal strength indi¬ 
cations. Separate probes are used for 
r.f, and a.f, tracing. 

The r.f. probe is built into a case 
made from a fiber hexagonal neutraliz¬ 
ing wrench. The probe tip is a phone tip 
built up to the proper diameter ^\ith a 
bushing and solder, and inserted in one 
end of the case. A 25- or 50-anf ceramic 
condenser is connected between the tip 
and a shielded lead which enters the case 
at the other end. I use a 36-inch length 
of shielded lead-in from an automobile 
radio antenna. The cable selected has 


low-loss insulation and a capacitance of 
less than 1 puf per foot. The cable is 
fitted with a standard phone plug that 
inserts into a jack on the tracer panel. 
This type of fitting allows the cable to 
turn freely and prevents its twisting. 

The audio test prod is a simple shield¬ 
ed lead terminating in a standard test 
prod at one end and phone tips at the 
other. For audio signal tracing, ground 
the B-minus lead of the set under test 
to the chassis of the tracer. Open SI 
to disconnect the tuning indicator when 
tracing audio distortion. The diode rec¬ 
tifier for the indicator causes some dis¬ 
tortion of audio signals. 

There are a pair of tip jacks in the 
indicator circuit, so it may be used to 
check the a.v.c. action of a receiver. 

Harold R. Newell, 
Bradford, N. H. 

1-TUBER FOR V.H.F. 

The circuit of my 1-tube 112- and 
144-mc receiver is slightly different 
from those commonly used. You can use 
a 6J5. 7A4, 955, or similar tubes. 



The coils are wound on a V^-inch 
low-loss form with No, 14 wire. The 
antenna coil Ll has 3 turns, and L2 
and L3 have 6 turns each. This coil is 
for 112 me. For 144 me Ll has 2 turns, 
and L2 and L3 have 4 turns each. Adjust 
the turns and spacing between coils for 
best results. 

Michael Sherba, 
Hampton, Ont,, Canada 

SIMPLE OSCILLATOR 

This audio oscillator can be construct¬ 
ed from a starter unit from a fluoresc¬ 
ent light and a few parts from the junk- 
box, Its operation is the same as that 
of a neon-lamp oscillator. The tone is 




controlled by selecting one of the con¬ 
densers in the output circuit. I use 350 
volts d.c. input, but much lower voltages 


^ 25K APPROX 


^QlO STARTER UNIT 



AUDIO OUTPUT 


0 - 11 - .002 
cHI - .01 

HI- .1 
.5 V 

VARIOUS COUPLING CONOS^ 


can be used. The output of the unit is 
sufficient to drive a small speaker or a » 

pair of headphones. 

A small neon lamp can be used instead 
of the fluorescent starter, of course. 

W. F. Wendt, 

Napa^ Calif, 


NOVEL PHASE INVERTER 

When push-pull tubes are used, their 
grids must be fed with signals of equal 
amplitude 180 degrees out of phase. One 
of the more common methods of provid¬ 
ing the out-of-phase signal is to use a 
transformer with split or center-tapped 
secondary. A number of phase inverter 
circuits have been developed to eliminate 
the coupling transformer. An interest¬ 
ing circuit of this type appeared in 
Practical Wireless (England). 

The original circuit used a pair of 
push-pull PX4^s but has been adapted 
to use 2A3*s, 6A3*s, or equivalents. 
Other triodes, tetrodes, or pentodes can 
be used if plate, screen, and bias volt¬ 
ages are correctly adjusted. 

The grid of V2 is resistance-coupled 
to the plate of VI in the conventional 
manner, A 250,0()0-ohm variable resistor 
is connected between the plate of V2 and 
ground with its movable arm connected 



2A3/6A3(2D 



fit WINDING ON POWER TRANS 50/50V 

e—** r'n 

—r-* -L 

r y ^ 780/I0W ~ 

to the grid of V3. This control must be 
set so the signal on the grid of V3 is 
equal to that of V2. Balance the signals 
on the grids by connecting a 50-ohm re¬ 
sistor in the B-plus lead at and 

connect an oscilloscope or headphones 
across it. Apply a steady tone, about 
400 cycles, to the input of the amplifier 
or to the grid of VI and vary the con¬ 
trol until there is no sound in the phones 
or no pattern on the scope. 
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ANNOUNCING- 


the first 13 volumes of the 
Massachusetts Institute of Technology 

RADimON LABORATORY SERIES 

\OW AVAILABLE 


microwave 

mixers 

To'ujiB 


I V, 


RADAR SYSTEM 
ENGINEERING 

VOL. 1. Edited by L, N. RIDENOUR. Pro¬ 
fessor of Physics. Univ. of Penn. 108 Pages, 
over 300 ill us. $7,50 

This volume outlines general principles of radar 
systems, and discusses basic design considerations. 

It describes the components of a radar set from 
the design engineer's standpoint and outlines the 
problems encountered. Moving target indication 
and radio transmission of data to remote indi¬ 
cators are carefully explained, including detailed 
examples of actual systems, 

RADAR AIDS TO NAVIGATION 

VOL. 2. Edited by John S» HALL, Assoc, 
professor of Astronomy and Physics, Am¬ 
herst College. 389 pages, illus.. $5.00 
Describes the advantages and limitations of the 
use of radar in navigation and pilotage. In addi¬ 
tion to full treatment of airborne, shipborne, and 
iandbased radar, this book contains descriptions 
of many other navigation devices which give a 
more comprehensive picture of the equipment in 
use. It emphasizes the practical application of 
modern aids for safety and accuracy in naviga¬ 
tion. 

RADAR BEACONS 

VOL. 3. Edited by ARTHUR ROBERTS. 
Assoc. Professor of Physics, State Univ. of 
Iowa. 4€9 pages, illus.. $6.00 
This comprises a survey of the design and latest ' 
developments in nulur responder beacons and 
their use in navigation and identification. In¬ 
formation on practical aspects—installation. 
oi>eration, and maintenance—is included. It de¬ 
scribes various types of beacons and interrogators 
and shows how each is eniployed in communica¬ 
tion, navigation and positioning. 

LORAN 

VOL. 1. J. A. PIERCE. Research Fellow, 
Cruft Laboratory* Harvard; A- A. Mc- 
KENZIE, Assoc. Editor, Electronics; and 
R. H. WOODWARD. Research Fellow, Cruft 
Laboratory, Harvard. 468 pages, illus. $6.00 
A complete account of the design and use of the 
long-range pulse navigation system known as 
Loran, both in its original form and as sky-wave 
synchronized Loran. Sections are included on 
radio propagation at Loran frequencies and on 
methods for the computation and preparation of 
Loran navigational charts. 

PULSE GENERATORS 

VOL. 5. G. N. GLASCOE, Rensselaer Poly¬ 
technic Institute, and J. V. LEVACQZi 
Johns Hopkins Univ. 737 pages. $9.00 
The theoretical and practical aspects of the gen¬ 
eration of power pulses. Pulse powers in the 
range of 100 watts to 20 megawatts and pulse 
durations from .OJ; to 10 microseconds are con¬ 
sidered, covering pulse formation, the efTect of 
circuit parameters on the pulse shape, pulse 
power, average power, power transfer, and cir¬ 
cuit efficiency. j 

KLYSTRONS AND 
MICROWAVE TRIODES 

VOL. 7. Edited by D. R. HAMILTON. 
Princeton Univ. ; J. K. KNIPP. Iowa State 
College; and J. B. H. KUPER, Brookhaven 
National Laboratoi'y* 534 pages, illus. $7.50 
An authoritative discussion of low power micro- 
wave triodcs, klystrons, nnd their performance 
as local oscillators, signal generators, and low- 
power transmitters. It explains fully the theory 
behind the use of klystrons and triodes as mi.xersi 
amplifiers, oscillators, and frequency multipliers. 
Two-cavity and reflex klystrons and planar triodes 
ai*e described. 

RADIO.CRAFT lor FEBRUARY. 


These important books are the first available of the Massachusetts. 
Institute of Technology Radiation Laboratory Series. The Series, con¬ 
taining in all 27 titles and inde.x, was written and edited principally by 
members of the Radiation Laboratory maintained during the war for 
electronic research. This outstanding addi¬ 
tion to the literature of the field covers ad¬ 
vances in radar work--makes these avail¬ 
able to all fields concerned with the new 
electronics—communication, television, bio¬ 
logical and physical sciences and the many 
industries in which electronics is becoming 
increasingly important. 



MICROWAVE mixers 


technique of 

MICROWAVE MEASUREMENT 

VOL. 11. Edited by C. G. MONTGOMERY, 
Associate Professor of Physics, Yale Uni¬ 
versity. 937 pages. Illus. $10.00 
This book describes in detail the procedures for 
measuring the properties of microwaves and the 
circuits in which they are used. A full descrip¬ 
tion of the measurable Quantities of microwaves 
provides sound groundwork for the later chapters 
which deal with sources of power suitoble for 
measuring purposes and the means for detecting 
energy at microwave frequencies. Methods for 
measuring wave length, impedance, frequency, 
and attenuation are fully described. 

MICROWAVE DUPLEXERS 

VOL. 14. Edited by L. D. SMULLEN and 
C, G. Montgomery, Professor of Physics, Yale 
Univ. 437 pages, illus. $6.50 
An analysis of the problems of using a single 
antenna for receiving and transmitting pulsed 
signals. It discusses low-level properties of TR 
and ATR tubes and the methods for their design. 
The high-level operation is explained in detail 
with a description of the properties of the gases 
used in the tubes. Circuits used for duplexing are 
fully covered. 

CRYSTAL RECTIFIERS 

VOL. 15. Edited by H. C. TORREY and C. A. 
WHITMER, Rutgers Univ. 440 pa^es, illus. 
$ 6.00 

The characteristics and use of the silicon and 
germanium point-contact rectifiers used as micro- 
wave converters and for other circuit applica¬ 
tions. Treatment of the theory of semiconductors, 
of the semiconductor-metal contact, of frequency 
conversion by rectifiers, and of noise generation 
by crystals is followed by engineering informa¬ 
tion on the production and use of practical crystal 
types. Low-level detectors, high inverse voltage 
crystals and crystals with negative i-f conduct¬ 
ance are discussed in detail. 


SEE 

THESE 



VOL. 16. By R. V. POUND. Junior Fellow, 
Society of Fellows, Harvard. 381 pages, illus. 
$5.50 

A specialized treatment of the microwave por¬ 
tions of very high-frequency i-eceivers, discussing 
various receiving systems and their relative merit. 
Design problems of practiciil mixers are carefully 
described, showing how to maintoin constant 
absolute frequency of local oscillator and how to 
stabilize constant frequency difference between 
transmitter and local oscillator. 

MICROWAVE RECEIVERS 

VOL. 23. Edited by S. N. VAN VORHIS, 
Assoc. Professor of Physics, Univ. of Roch¬ 
ester. 611 pages, illus. $8.00 
This book treats together all the elements making 
up a wide-bund receiver, describing individual 
circuit types—the assembly, testing, and main¬ 
tenance of microwave receivers. It includes an¬ 
alyses of actual receivers which contain examples 
of important circuit combinations. 

THEORY OF 
SERVOMECHANISMS 

VOL. 25. Edited by H. M. JAMES. Purdue 
Univ.; N. B. NICHOLS, Taylor Instrument 
Co. : and R. S. PHILLIPS, Univ. of Southern 
Calif. 375 pages, illus. $5.00 
Outlines the standard theory of servomechanisms 
design, showing application of current techniques, 
and providing an introduction to a new technique. 
It covers frequency response design considera¬ 
tions — transfer loci, attenuation vs. log-frequency 
plots, and phase-angle vs. log-frequency plots— 
and explains the later method which depends 
upon minimization of rms error with vrhieh the 
mechanism produces a desired result in the pres¬ 
ence of electrical noise and other disturbances. 

COMPUTING MECHANISMS 
AND LINKAGES 

VOL. 27. Edited by A. SVOBODA. 379 pages, 
illus. $4.50 

A discussion of computing mechanisms and a 
detailed study of bar linkages in computers. It 
includes a full account of novel methods for the 
design of bar linkages serving as generators of 
functions of one and two independent variables, 
and describes the design of bar linkage multi¬ 
pliers. 


m McGRAW-HILL BOOK CO., Inc., 330 W. 42d St., NYC 18 

1*= Semi me the volumes of the Radiation Laboratory Series Indicated by 
- — , the iiiiml'ers I have enelrcled belinv for 10 days* e.\amlnutlon on approNal. 
IVlcoRAW^HILL In 10 days l wilt remit the price of the books I desire to keep plus a 
few cents potitake^ and return unwanted^ books postpaid. (Postage paid 
on cash orders 


1 


BOOKS 
10 DAYS 

FREE 


Same return privilege.) 
3 4 


14 


II 

Namo .. 

Address. 

City and State 
Company. 


23 


25 


Position .TlC-2-43 

(For Canadian price, write McGra\v*IHll Co. of Canada Ltd.. 12 lUchmond 
St. E.. Toronto 1.) 
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Sail year round irs senco! 

! lot OUTSTANDING VALUES! ! 


WE’VE GOT PLENTY OP TUBES I 


EVERY TUBE IN CARTON. R.M.A, GUARANTEED. 



Lots of" 


Lots of 



10 1 


10 

Typo 

Each 

Eachl Typo 

Each 

Each 

1A5GT 

59c 

49c| 7Y4 

44 

35 

1U5 

36 

30 1 7X7 

44 

35 

IV 

45 

39 1 7AF7 

44 

35 

1L4 

55 

49 1 12A6 

35 

25 

1T4 

€9 

55 1 12A8GT 

45 

37 

1S5 

69 

55 1 12AT6 

50 

45 

2A5 

65 

55 1 12BA6 

50 

45 

2A6 

79 

69 1 12BE6 

50 

45 

2X2 

79 

72 1 I2J5GT 

49 

39 

3A4 

69 

59 1 12J7GT 

45 

39 

3Q5GT 

55 

50 1 12K7GT 

45 

39 

5U4G 

50 

40 112K8 

65 

59 

5W4GT 

40 

36 1 12U7GT 

45 

39 

5Y3GT 

40 

33 1 12SA7GT 

40 

32 

5V3G 

42 

37 1 12SF7 

39 

34 

5T4G 

40 

37 1 12SQ7GT 

40 

32 

5X4G 

40 

37 1 12SK7GT 

45 

35 

6A7 

50 

45 1 12SR7 

39 

34 

6A8GT 

49 

39 1 12SJ7GT 

55 

49 

6AC5 

98 

92 1 24A 

49 

39 

6AC7 

65 

60 1 26 

39 

30 

6AK5 

74 

69 1 27 

42 

37 

6AG7/6AK7 89 

79 ■ 41 

40 

35 

6B7G 

55 

49 ■ 42 

42 

38 

6C5GT 

40 

35 I 43 

54 

49 

6C6 

45 

32 B 45 

49 

39 

6C8G 

37 

29 ■ 47 

49 

39 

6D6 

45 

37 ■ 56 

49 

39 

6F6GT 

45 

39 ■ 57 

45 

39 

6H6GT 

45 

39 ■ 58 

45 

39 

6J5GT 

45 

39 ; 7IA 

39 

29 

6J7GT 

42 

38 [ 75 

50 

39 

6K6GT 

45 

39 ; 76 

45 

39 

6K7GT 

49 

39 ; 77 

35 

27 

6K7G 

50 

41 ; 78 

35 

27 

6L6G 

79 

69 ■ 80 

40 

38 

6Q7GT 

47 

39 ■ 83V 

99 

89 

6S7 

59 

48 I 84/6Z4 

45 

36 

6U7G 

35 

25 ; 85 

49 

45 

6V6GT 

45 

39 ! 25L60T 

49 

39 

6X5GT 

49 

39 ■ 25Z5 

49 

45 

6SA7GT 

44 

37 ; 25Z6GT 

45 

39 

6SJ7GT 

44 

37 ! 35W4 

43 

40 

6SK7GT 

49 

39 ; 35Z3 

44 

35 

6SL7GT 

49 

47 I .T5Z5GT 

43 

39 

6SN7GT 

49 

47 ; 35L6GT 

45 

39 

6SQ7GT 

44 

37 [ 50L6GT 

50 

45 

6SG7 

44 

39 ; 117Z3 

55 

45 

7C6 

44 

35 ; 117Z6GT 

89 

76 

7F7 

49 

44 1 SOBS 

42 

32 



! 32L7GT 

59 

49 


1625 transmitting Beam Power. Ampllfler. Samo 
as 807 except 12.6 roll filament meilium 1 JXf am 

7 pin base . I CQ* 

955 acorn tube 

Detector Amplifier Oscillator Tube— 19c 

150 Voltage Rogulator ^0 


each .... 
OD3/V11 
Tube 


829 Push Pull twln*unlt. Beam 1 4Q nri 
power amplifier tube. ^ t CO. 

VOLUME CONTROLS 

250,000 ohm*; tapped vrltli switcli 

3' shaft . 

500.000 ohms tapped tvlth svritcli 

3* shaft . 

I meg olims tapped with switch 

3- shaft . 

3 meg ohms tapped with switch 

3- shaft ...• 

500.000 olims with switch, 

OUTPUT TRANSFORMERS 

50LC . 45c ea. 

3Q5 fSc ca. 

6V6 . 50c ea. 

All Sturdily Cortstructed. 


44c ea. 


40c ea. 


SPEAKERS 

r P.M. Speaker ...........SLID 

5' P.M. Speaker . f.l5 

6" P.M. Speaker . 1.55 

8* P.M. Speaker . .2-75 

12* P.M. Speaker 

Alnico C Magnet . 5.49 

4x6 Incli P.M. Speaker. ..j. . .j... . 1.89 


Standard 
Brand 
AC PHONO 
MOTOR AND 
PICKUP 

60 cycles. 115 
Tolts. with Turn¬ 
table. Coani^ota 

$4.35 


FREE 


I NEEDLE CUP 
with motor and 
pickup 



25% deposit on all orders, balance C-O.D., 
F.O.B. New Vork 

SENCO RADIO, Inc. 

96A WARREN ST.. N. Y. 7. N. Y. 

TEL. BEEKMAN 3-G498 



tuisiilll 


SAVING A POWER SUPPLY 

Sometimes, when there is high leak¬ 
age between the high-voltage and fila¬ 
ment windings of a transformer, it is 
cheaper and easier to install a small fila¬ 
ment transformer than to replace the 
entire unit. 

Mount a filament transformer with a 
rating suitable for the current dra\vn by 
the filaments on the chassis or elsewhere 
in the cabinet, disconnect the filaments 
from the set’s power transformer, and 
connect the primary to the line on the 
set side of the on-off switch. 

Leakage in a transformer usually 
being from the high-voltage winding or 
the rectifier filament winding to the fila¬ 
ment circuit, this method will be effec¬ 
tive in most cases. The old filament 
winding remains as additional insula¬ 
tion between the secondary and the 
rectifier filament winding. 

Where the leakage is between primary 
and secondary (as checked with a high- 
range ohm meter) the entire power 
transformer must be replaced. 

T. H. NiO 
Bandoen</y Java 

HANDY TUBE PULLER 

Very often a serviceman has to re¬ 
move a loctal or GT-type tube from a 
set and is unable to do so because the set 
is too compact or the tube too hot to 
handle. I have constructed a simple tube 
puller that solves this problem nicely* 

A 16-inch length of No. 18 piano wire 
is bent to the shape shown in the illus¬ 
tration. Wrap the wire around a loctal 
or GT-type tube to determine the size 
of the loops. 

To use, push the 
loops down to the top 
of the tube base. An 
upward pull tight¬ 
ens the loops on the 
tube so it can be re¬ 
moved easily. There 
is little danger of 
tube breakage since 
pressure is equal on 
all sides. Remove 
the tube from the 
puller by grasping the spirals, A, with 
on© hand and twisting the tube with 
the other. It comes out easily. 

Ralph Bloom, 
Brooklyrty N, Y. 



DUTCH TRACER PROBE 

A 1N34 is used in this efficient signal 
tracer as a probe-detector. The crystal 
diode, a 500,000-ohm resistor, a 10-|ijif 
mica condenser, and a .OS-^f condenser 
are mounted in the shell of a discarded 
metal tube and connected to an audio 


lOuuf .05 
l»l34Jf->500^ 


IN34 mi 


lOujif 

<-70 TO SlG.-> 
ORCOIT TRACER AUP« 
UNDER TEST 



SHIELDED 

CABLE 


^insulation 


amplifier through a shielded cable. 

Its sensitivity is high as compared 
with a vacuum-tube diode. It can be used 
as a detector when using a ’scope and 
frequency-modulated test oscillator for 
viewing band-pass curves. It is partic¬ 
ularly useful when servicing sets with 
tigh intermediate frequencies. 

JAa WiGMAN, Jr., 
Radio^PeeterSf 
Atnsterdam, Holland 

TEST LEAD SWITCHING 

For those fortunate with move than 
one test instrument, here is a kink to 
keep unused test leads out of the way 
and avoid changing them from one in¬ 
strument to another as the need re¬ 
quires. Mount the instruments close to¬ 
gether on a shelf or panel. Mount 3 
A meter voltmeter SlG.GEN. OSC/SCOPE 



TEST LEADS 


double-pole, double-throw switches on a 
3 X 6-inch panel near the instruments. 
Connect short leads to the instruments 
and wire them to the switches as shown. 
The only disadvantage is that no twd 
instruments can be used at the same 
time. 

Nick Carter^ 
NeptunCy N. 

SUBSTITUTE V.T.V.M. 

A high-resistance voltmeter having a 
sensitivity of 20,000 ohms per volt or 
more can be used with negligible detun¬ 
ing for emergency measurements on r.f.- 
carrying circuits. Connect a r.f, choke 
having low distributed capacitance to 
the end of the probe to be connected to 
the r.f. circuit. If the proper inductance 
is chosen for the frequency in use, little 
detuning will be noticed. This is an ex¬ 
cellent means of checking a.v.c. voltages 
at the grids of r.f. tubes in receiver cir¬ 
cuits. 

This system will not work on the a.c. 
ranges of the tester, but can be used for 
measuring d.c, voltages present in r.f. 
circuits. 

G. N, Carter, 

Nanaimoy British Columbia. 

RECORDING-LEVEL METER 

My recording-level meter burned out 
and a replacement was unavailable. I 
noticed that the output transformer of 
the amplifier had a tapped secondary. 
By experiment, I found that a 50-ma a.c. 
meter connected across the 30-ohm tap 
worked well, I connected a 0.25-iif con¬ 
denser across the terminals to provide 
damping. An average reading of 20 ma 
is a good recording level for my cutter. 

This can be used also as a cheap re¬ 
cording meter for amateur purposes. 

pAUia F. Dattson, Jr, 
Orchard Park, N. Y. 
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ADD TECHNICAL TRAINING TO YOUR PRACTICAL EXPERIENCE 


Use Cire Training and Coaching Service—and Get Your ‘‘Ticket" in a Few Short Weeks! 


Employment opportunities are plentiful—Now is the 
time to get in on the ground floor—Permanent employ¬ 
ment—steady, good pay—Advancement to those who are 
qualified—These are only a few of the attractive fea¬ 
tures of this interesting, pleasant employment! 


Get your license without delay—Let Cleveland Insti¬ 
tute prepare you to pass FCC license examinations, and 
hold the jobs which a license entitles you to, with 
CIRE streamlined, post-war methods of coaching and 
training. 


Your FCC Ticket Is Recognized in ALL Radio Fields as Proof of Your Technical Ability. 

More than ever before an FCC Commercial Operator Li- Employers frequently give preference to the license hold- 
cense is a sure passport to many of the better paying jobs in er, even though a license is not required for the job. Hold an 
this New World of Electronics. FCC ^‘ticket” and the job is yours! 


HUNDREDS OF SATISFIED, SUCCESSFUL STUDENTS 


"I have taken the first class phone 
license examination and received 
my first class ticket last Saturday 
May 31, In closing I must say 
yours is an excellent radio course, 
and I really appreciate your help 
and the fine service you have ren¬ 
dered me,” 

Student #2876N12 


”I passed the FCC examination in 
radiotelephone 2nd class, at De¬ 
troit on June 3rd, and I want to 
thank you for your ready assist¬ 
ance as my instructor on Section 
I of Nilson*s Master Course.” 

Student #2779N12 


“I have had my Ist class radio¬ 
telephone license since March of 
this year, and plan to continue 
with your course since I find it a 
great help in studying transmit- 


“After sending in Lesson E-9 I took 
the commercial operator's license 
examination for 2nd class radio¬ 
telephone, and passed O.K. 1 re¬ 
ceived the license last week,” 

Student #2772Nl 


Student #2779N12 


FREE BOOKLET T.IU you the Government requirements for *11 claH.seo of FCC COMMERCIAL tieenscs. 

(Doe. not cover Amateur License examinations). Use coupon below for Booklet B. 


^Tlirp CLEVELAND INSTITUTE HOME STUDY COURSES OFFER COMPLETE TECHNICAL RADIO TRAINING 
\J I nCrlt from LOW-LEVEL TO COLLEGE-LEVEL. FOR THE RADIOMAN WITH PRACTICAL EXPERIENCE! 


COURSE A—MASTER COURSE IN RADIO 
COMMUNICATION 

A complete course covering the technical fundamentals of radio-elec¬ 
tronics. for the radioman who wants a general review. Include® prepara¬ 
tion for Broadcast station employment. 

COURSE B—ADVANCED COURSE IN RADIO 
COMMUNICATION ENGINEERING 

A genuine college-level radio engineering course, completely mathe¬ 
matical in treatment. For the advanced radioman with considerable 
practical experience and training. 


COURSE C—SPECIALIZED TELEVISION ENGINEERING 

An advanced coUege-levet course fnr the radioroun uho has had formal training 
e<iulTaIent to A and B. Witliout Preliminaries, every lesson is devoted to televlalOQ 
subjects. 

COURSE D—ADVANCED RADIO TELEPHONY FOR THE 
broadcast ENGINEER 

An r.dvanced. specialized course cohering broadcast siatioti engineering and operation. 
Wltliom preliminary prepcratcry rundamentala. this course enters immediately Into 
the heart of the lubJect matter. Covers the engineering knowledge and the technical 
duties required of the studio control operator (ho master control operator, and the 
transmitter operator. 


FtJFF all Cleveland Institute home study cour.sea—tells of CIRE 

• a unique, post-war methods of training. Use coupon below for Catalog A. 



HOW TO PASS Radio Operators’ 


Commercial F C C LICENSE 
Rodi.Opero.ors EXAMINATIONS... 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

Contractors to the Canadian Broadcasting Corporation 

RC-2 TERMINAL TOWER CLEVELAND ^3, OHIO 


O Veterans check for enrollment in¬ 
formation under G-l Bill. NO 
OBLIGATION — NO SALESMEN. 


Don’t Delays 
Write Today! 


J CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
I RC-2 TERMINAL TOWER, CLEVELAND 13, OHIO 

! aontlemen: □ Please send me your Booklet B. TlOW TO r\SS THB FCX: COMMERCIAL LICENSE EX \MINAT10N8.' 

■ and information about your home study course for preparation for FCC License Examination. fDoes not corcr 

I Amateur license exandnaMons.) 

* □ Please send me your Cstslog A. describing all of your home study radio-electronics courses. 

I I desire training In course QA QB QC QD 


Approved 
lor Train¬ 
ing under 
”G-l Bill ^ 

ol Rights*' I ADDRESS 




. enr . ZONE . ST.ATE, 
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RAPIOMEN^S HEADQUARTERS *n-- WORLD WIDE MAIL ORDER SERVICE ! ! ! 


aiiiilitv »i?nVir K. ” t iUytlieon MtKncUc Vollai>e l{eKulut(»r already Icist^illcd beneath lha «ner. Imatilne an ampllder coinpJete with tube« built to Western Electric 



1948 

"*•?*"* " >«“* »'*•>*? rcadinB “Good- as on dynamic conductance testers or other 

ordinary emisgion teeters. Attractive panel and case equal to any on the market in appearance . . . Larife 4*4" meter 
. . . Calibrated microniho scale as well as a Bad-Good scale . . . Front panel fuse . . . Individual sockets for all tube base 
b’pes—voltag^ from .75 volts to 117 volts and complete switchinir flexibility allow all present and future tubes to be 
of elements on tube hnse . . . Indicates gas content and detects shorts or opens on each 
mdividual ^ction of all locUl, octal and miniature tubes including cold cathode magic eye and voltage regulator tubes as 
M j o ^ resistors. Name of the nationally known manufacturer withheld because of special price offer. 

Model C —Sloping front counter case. ciq qs 

Model “P” — Handsome hand-rubbed portable case. . . , . . ] ' ' [ . . 54*95 

Built-in roll chart with either of above $5.00 extra. ... 


MODEL MUTUAL CONDUCTANCE TUBE TESTER.$49.95 




TAKES 
ALL THREE 
BIG BARGAINS 


1. AUDIO AMPLIFIER 


Undreamed of value. Uses 
6V6’s. lias 4 microphone 

inputs brought to Jacks at rear panel. Various output im¬ 
pedances available at rear Panel connections. Steel case 
with chrome handles. 9" long x 9" biKh x 6* deep. Tubes 
included. New in oiigina] canon. ShlppinK weight 15 lbs. 
SUPER SPECIAL- $4.95 while supply lasts. 

2 RADIO HE’ADS^TS i-^*^** superscnsitiv® 

l, n#4WlV nCHUOCIO rubber earpieces. 

Everj' pair guaranteed Perfect $.59 Per pair OR 3 PAIRS 
FOR $1.00. 

3. HOME WORKSHOP AT BARGAIN PRICE 

Accurate and. precise 2 speed guaranteed hobby lathe, the 
esseniiai machine for me nome workshop. Sturdy enough for 
light production work or factory standby service. Supplied 
with 56* of belting for coniiecting to any avaliable electric 
moinr or power take-off. such as on a Jeep or I factor. Also 
included in thli unbelievable offer .are such accessories at a 
H drill chuck with specially hardened too] steel Jawi. a 4" 
electric furnace high speed grinding wheel, a cotton bufllng 
wheel with a large supply of buftlng compound, and a 4" 
steel wire scratch brush. Yoiir cost $6.00. Sole export agent. 
Distributor InQuirles Invited. 

NO C. 0. D.’$ORDER NOW^DON’T DELAY 


SCR-^84 TRANSMITTER-RECEIVER — 

This medium piwver transmitter and the 
accompanying 7-lube very sensitive receiver 
are naturals for 80 or 40 meter operation 
(phone or CW), on either fixed stations or 
mo)>lle applications. These units are brand 
new and come complete with 17 tubes, key. F 
microphone. 200 KC calibrating crystal and f . 
instructions and diagrams for use with ud L 
to lOO watts input lo the final stage on 40 
or 80 meters for elihcr Phone (v OV. using vehicle or 110 Volt 
power supply. Your {ost . $39.95 


^ * potentiometers, numerous resistors, nitcr and 

^ 1 «udlo iransformcrs, and six sensitive plate relays. A military 

/ amazing stepless control proportional lo c«iiTOCtlon rcuUlred foi ailerons, rudder 
by some ^ amPIlOer of tbe ordinary type would deflect the rudder 

elth^ ihV** ^ bl®"'" off the course to port or siertsiapd. The result would 

fw J!*.*'**”*^*®'^^ and Uie plane rontinuetl off course, or the correction would be 

r^chinil^*^iJiP of Unkings and would greatly Increase fuel consumption and elapsed time in 

4 M Ftils phenomenal unit, with its 3 amplifiers and six 5000 ohm relays in bridge 

tl*uule operations, elated or unrelated. In minutely adjustable mUquel/ quan- 

y.w*‘h? W-xT-xS- bl.ck cr.cklc aluminum ca.o’^ Snmd 


AT LAST YOU CAN AFFORD A LABORA- 

TORY STANDARD MICRO VOLTER 

The famous Measurements Corp. Model 78B, 5 Tube Laboratory 
Standard Signal Generator (that sold new, FOB Boonton, N. J., 
for $310.00 net), is available in perfect condition for 25 to 60 
cycle. 116 V AC operation. Until now this is the sort of top¬ 
flight lab equipment that discriminating buyers have only vainly 
hoped would be released at a bargain price. Worth every cent 
the manufacturer asks, but available FOB Buffalo while our 
limited supply lasts for only $79.95. 

Such companies as Admiral Corp. and John Meek, Inc., have 
ordered from us and repeated many times on these 78 genera¬ 
tors for use in their labs and production line testing. 
“REMEMBER THAT A STANDARD IS ONLY AS RELIABLE 
AS ITS MAKER.” 



Model 78-B Standard Sig¬ 
nal Gener.itor. Two Fre¬ 
quency Bands between 15 
and 250 megacycles. 



GENERAL ELECTRIC RT-1248 15-TUBE TRANSMITTER-RECEIVER 

TERRiriC POWER (20 iitts) on {iny two InHt&ntly selected, easily pw-adJustcd fnxiucnClcs from 435 to 

*n'*.3_7H7 » is IK’k. with 4 slug-tuned 40 Me. IF tr.insfonncrs. 
^us a 7H7, 7E0 .s and 7r7 s. In addition unit contains 8 relays desired to operate any sort of cxtennl 

equipment when actuated by a received signal from a similar set elsewhere briXairy designed t2 

AC‘u°mg*i!n5'sKphrcm^le ‘of 4^0V AN'ms •«nateur to connect mis unit fo/^llOV 

In’ol!? Thc Ideal unit for use in mobile or stationary service 

rwS 5?- Iloense is necessary. Instructions and diagram* supplied 

for running the kT* 1348 transmitter on either code or voice In AM or FM irmumtusion or reeent.inn for 

use as a mobile public address system, as on 80to I lO Xfc FM hV^atoist f 

amateur television transmitter or weV^^?, for ho<J^w 

for Geiger Mueller punier applications. It sells for only $29.95 or two for ^.90.^f ^csJJd tor" mSrhTe 

onlj’^*5 00 addltlSr ^ powe? tor toe set "s 


THE 


FOLLOWING DESIRABLE ITEMS AT^ 
SACRIFICE PRICES TO MAKE ROOM IN OUR^ 
WAREHOUSE FOR INCOMING STOCK ^ 


5 **S0’* Radar P.P.I. scope, complete with 9 tubog Includ¬ 
ing 807 tube in (Inal power stage tliat Provides deflecting cuiient 
for magnetic yokes. Selsyn motor and self-contained 110 V 
pmver supply designed to run on the AC lupply on I>8T and 
FT boats. Variou.s ranges from 2 to 80 miles. The most satis¬ 
factory scope available for navigational radar or panoramic tele¬ 
vision applications.—$39.95. ‘'80" Radar EClfO BOXES. The 
perfect calibrated cavliy wavemeter—$10.00. LORA.N INDICA¬ 
TOR OSCU.J.OS(^OI*E8. including 26 tubes with 5" scope lube. 
Gott. instruction manual supplied with each of these—$39.95. 


^ M JCROPHON E8—All natlon.Tlly known 

brands. Astatic crystal — $2.95; Bullet 
. Dynamic—$7.45; Mike Jr.—60c; Handy 
4 Mlke-^c; SHUllE 

I T-17 MIKES, with push to talk switch— 
J 99c. 

j 20 ASST’D COIL FORMS, including 11 
$ ceramic, 3 polystyrene, and 6 fiber, all 
• useful sizes— 50e. 

I VARIABLE CONDENSERS: 350 XIMPD 
’ s gang $1.95: 4 gang—$1.49; 3 gang— 

: 83«; 2 gang— 79c; 7.5 lo 20 .MMFD. 1750v 
j spacing, extra long shaft llammarlund— 
69e; miniature variables. 25 MMFD^de; 
50 AIMFD—49c; 75 MMFD—69c: 100 

♦ MMkT)—69c: 140 MMFD—79«. 

fluorescent light ballasts, single 30 or 40 watt. 
M.68: Dual 40 watt High Power Factor—$3.75. 

HEADPHONES—Illehevt quality Signal Corps headsets with 
12' cord and plug $1.25. 5’ rubber covered patch-cor^ with 
photie plug and socket—♦Sc. 





BC.221 FREQUENCY 
METERS with calibrating 
Crystal and calibration 
charts. A precision frequency 
standard that is useful for 
innumerable applications for 
laboratory technician, service 
man, amateur, and experi¬ 
menter at the give away 
price of only $36.95. 


tCLOSING OUT 

r 947A ONE KILOWATT HIGH FREQUENCY TRANSMITTER. This relay-controlled transmitter in ^ 

► cludea a 1 5V. 60 cycle power supply. Proiected by 8 mignetlc jcircult breakeri. "hat .lone Is wolth ^ 
more than the price we are asking for the xvhole rig. even on today's surplus market On ihe non«i ^ 

are sli 3'^^’ OE or Weston meters, including 250 MA. 50 MA. 1000 MA ^ A 

► irjO V AC and 1500 V DC at 1000 ohms per volt for screens and plate The ^ 

rack-type 21' x 15' x 36' unit contains lix ampllfler and rectifier tubes aggre- 
gating over $60.00 at WAA current wholesale prlyes. Western Electric's price 
to the government was $1500.00. Shipping weight 500 lbs. Your cost at close- 

► out price as Is. Formerly $69.95, now tmly . $39.95 

BC-412 5* RADAR OSCILLOSCOPE. E.'islly converted to a first class lab 

► scope or lo an excellent home television receiver using the Instructions In tha 
August 1947 RADIO NEWS. FTirnlshed with a brand new 5BP4 tube fo? 
the television application or a brand new 5BP1 for the scope aDollcatlorT 
Specify your choice. Sold at close-out price as Is. ('brmerly $.59^5. now $29.95 

► 5 INCH RECEIVER INDICATOR SCOPE. This unit, originally .ma hv w'-.# 
ern Electric for $2509.00 Includes a 13 tube receiver w?lh 7 IP^ stogesY2^tSbe 

► multivibrator sweep generator; 2 tube sweep amplifier; video amplifier- 

tal Impulse and sweep generator, and 115 volt. 60 cycle supply with 2x2 fL 

high voltage. Equipped with more than 15 tubes of the 43*^originally ^ v 

scope tube In original carton. M.ikes a wonderful laboratory instrument *<ind*u^hi*??»* brand new ^ 
l^lo^a^ w^sui^ It^ R^ce d close-oii\ 1« ^ 

SCR-274N COMMAND SET 

The greatest radio equipment value in 
history 

equipment that includes 3 
To KC : & to 6 MC ; and 6 

to 9.1 MU. These receivers use plug-in coils, and 
consequently can be changed to any frequencies de- 
81 red without conversion. Also included are-two Tun- 
Boxes: 1 Antenna Coupling Box; four 
28 V. Dynamotors (easily converted to 110 V. opera¬ 
tion) ; tw'o 40-Watt Transmitters including CrysLils, 
«nd Preamplifier and Modulator. 29 tubes supplied in 
all. Only a limited quantity available, so jret your 
order in fast. Removed from unused aircraft and in 
fruaranteed electrical condition. A super value at 
$29.95. including crank type tuninsr knobs for re¬ 
ceivers. Without these knobs the receivers can't be 
tuned, and are only useful for Parts. Don't buy 
without knobs ? 
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lOiVrtN’S HEADQUARTERS 1I WORLD WIDE MAIL ORDER SERVICE ! !! 


AUTO RADIO DEALERS! ATTENTION! 

A famous nationally advertised brand of auto radio which will fit any car and every pocketbook. Six tube superhet 
with three gang condenser and 6%'' speaker. Dealer price $32.20 for sample, or $29.97 each, in lots of two or more. 


INTRODUCTORY OFFERING OF OUR OWN BRAND 
CAR RADIO ANTENNAS 

All of our car radio antennas are made of triple plated Admiralty Brass Tubing, complete with low loss 
shielded antenna leads and have high quality fittings. 

SIDE COWL— BR-1, 3 sections extend to 66". Your price—single units—$1.50; in lots of 12—^1.35 ea. 
SKYSCRAPER— BR-2 has 4 heavy duty sections that extend to 98". Your price—single units- $2.45; in lota 
of 12 $2.25 ea. 

TILT ANGLE— BR-3, may be adjusted to all body contours. 3 sections extend to 66". Single unit price— 
“<►1.50; 12 lot price—$1.25 ea. 

VERSATILE—BR-4, single hole fender or top cowl mounting may be adjusted to conform with all body 
contours. 4 sections extend to 56". Single unit price—$2.90; 12 lot price—$2.75 ea. 

THE MONARCH — OR>6, single hole top cowl mounting, 3 sections extend to 66". Single unit price—$1.90; 
12 lot price—$1.75 ea. 


BENDIX SCR 522 —Very high Frequency Voice Transmitter-Receiver—100 to 156 MC. This job was good 
enough for the Joint Command to make it standard equipment in everything that flew, even though each 
set cost the Gov’t $2600.00. Crystal Controlled and Amplitude Modulated—HIGH TRANSMITTER OUT¬ 
PUT and 3 Microvolt Receiver Sensitivity gave good oornjmunication up to 180 miles of high altitudes. Re¬ 
ceiver has ten tubes and transmitter has seven tubes, including two 832’8, Furnished complete with 17 
tubes, remote control unit, 4 crystals, and the sii^ial wide band VHF antenna that was designed for this 
set. These sets have been removed from unused aircraft pnd are guaranteed to be in perfect condition. We 
include free parts and diagrams for the conversion to “continuously variable frequency coverage” in the 
receiver. 

The SCR 522 complete with 24 volt dynamotor sells for only $37.95. The SCR 622 is also available with a 
brand new 12 volt dynamotor for only $42.95. 


DUE TO POPULAR DEMAND WE REPEAT THESE TERRIFIC BARGAINS 


Three assorted new MICROPHONES, including push-to-talk type . . $1.49 

Ten assorted R. F. Chokes including high frequency types .$ .35 

Five assorted AUDIO or FILTER CHOKES . .$ .99 

One Hundred assorted RESISTORS .. . .. ...$1.95 

Ten assorted JAN CABLE CONNECTORS, including many popular types .$ .99 

Six assorted OIL FILLED C AN TYPE CONDENSERS, all with mounting brackets ...$1.49 

Ten assorted METAL & BAKELITE KNOBS— (no wooden knobs) .S .39 

Six assorted VARIABLE CONDENSERS, including butterfly types . .$1.49 

Six assorted POWER and AUDIO TRANSFORMERS, all new . $1.98 

Six assorted isolantite and bakelite R. F. COILS, shielded and unshielded . $ .99 


The above ten assortments, totaling over $12.00 at the unbelievable bargain price* listed, can bo purchased together as one lot at a super-special total price of 
$9,95, a value so incredible that you will rub your eyes as you re.ad this, our new year get-acquained offer. All merchandise gu.vanteed to be as advertised. 



Minimum order $3.00—.\ll price.i subject to change—25% deposit with COD orders 

GENERAL ELECTRIC 
150 WATT 
TRANSMITTER 

Cost the Government $1800.00 
Cost to you $44.50!?!! 

This is the famous transmitter used in U.S. 
Army bombers and ground stations, during 
the war. Its design and construction have 
been proved in service, under all kinds of 
ynditions, all over the world. The entire frequency range is covered by means of 
lug-tn tuning units which are included. Each tuning unit has its own oscillator and 
ower amplifier coils and condensers, and antenna tuning circuits — all designed to operate 
t top efficiency within its particular frequency range. Transmitter and accessories are 
nlshed in black crackle, and the milliammeter, voltmeter, and RF ammeter are mounted 
n the front panel. Here arc the specifications: FREQUENCY RANGE: 200 to 600 KC 
nd 1500 to 12,500 KC. (Will operate on 10 and 20 meter band with slight modification). 
SCILLATOR: Self-excited, thermo compensated, and hand calibrated- POWER AMPLI- 
lER: Neutralized class stage, using 211 tube, and equipped with antenna coupling 
rcuit which matches practically any length antenna. MODULATOR: Class “B” — uses 
vo 211 tubes. POWER SUPPLY: Supplied complete with dynamotor which furnishes 
)00V at 350 MA. Complete instructions are furnished to operate set from llOV AC. 
IZE: 2lV^x23x9^ iltches. Total shipping weight 200 lbs., complete with all tubes, dynn- 
lotor power supply, five tuning units, antenna tuning unit and the essential plugs. These 
nits have been removed from unused aircraft but are guaranteed to be in perfect condition. 



PE-109 32-Volt DIRECT CURRENT POWER PLANT 

This Power plant consists of a gasoline engine that is direct coupled 
to a 2000 watt 32 volt DC generator. This unit is ideal for use in 
locations that are not serviced by commercial power or to run 
many of the surplus items that require 24-32V DC for operation. 
The price of this power plant is only $58.95. We can also supply 
a converter that will supply llOv AC from the above unit or from 
any 16-32V DC source for $29,95. 


ARMY BC-312 COMMUNICATIONS RECEIVER 

ils receiver covers the frequency range of 1.5 MC to 18 MC In six direct readlnc bands. The dial, that 
driven with spilt gears to prevent backlash, has 4.500 logging divisions Per band with approximately 
O divisions on the 20 and 40 meter ham bands and 1000 divisions on 80 meters. Two stages of RF before 
e converter Iq this set give It a very lilgh signal to noise ratio and maximum sensitivity. Outstanding 
atures of this receiver are: BFO with pitch controls send-receive relay, jacks ot) the front panel for 
adphonca and speaker output, and mike and key Inputs. All tubes are standard 6 volt types. This reeelver 
IS designed to withstand rough usage In the field and for operation from vehicles while In motion, so 
Is ruggedly cojistructed and contains a dynamotor power supply — Your cost $49.95. Cooversloti kit to 
0 V AC Is available for . $6.50 




14-TUBE UHF SUPERHET 
RECEIVER—$39.95 


This beautifully constructed receiver was de¬ 
signed especially for Signal Corps communica¬ 
tion service, and is one of the finest and most 
sensitive sets ever manufactured. Operating 
from llOV 60 cycles, this set has two tuned RF 
stages, tuned converter and oscillator, five LF, 
stages, using iron-core IP's, a diode detector, tun¬ 
ing eye, and a two stage amplifier that will drive 
a speaker or phones. The frequency range is 
158-210 Mcs. It is a simple matter to operate on 
other bands by making a slight alteration in the 
tuning coils. A complete set of tubes is included 
with each receiver, along with a circuit diagram 
and parts list. The high-voltage power supply de¬ 
livers 150 milliamperes, and is well filtered by a 
heavy-duty choke and three 7 Mfd. oil-filled con¬ 
densers. This buy of a lifetime cost the govern¬ 
ment about $700. Amateurs and experimenters 
will never again be able to purchase fine equip¬ 
ment at such a tremendous saving! 
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MAGNETIC RECORDING 

(Continued from page 31) 





COVERS 
ENTIRE 
FM BAND 
(87.5 to 
108.5 MC) 


TRANSVISION 7" De Luxe Television Kit with 
FM Radio Receiver 

EjRKy to a8&emble: no tochnlcai knowledtre rcr|uir«d. 
18 tubes and picture tube. Folded DlPolc .<\ntenno 

£>r% 1^-.. a.. • _ r\#\ 


and 60 ft low-loss lead In cable . LIST i&99-00 

7 " Standard Television Kit . LIST S169.00 

Table Model Cabinets for above.LIST $32.50 

10" CONVERSION KIT 

with 10* Electrostatic Tube and Directions- Convarta 

any 7* Television Kit to 10* si*©. LIST $69.OO 

Alto 10* STANDARD TELEVISION KIT. LIST $239.00 
Table model Cabinet LIST $35.o0 


TRANSVISION INC. 


Dept. 
R. C. 


385 North Ave., New Rochelle, N. Y. 


TRANSVISION PICTURE BL0W*UP LENS 

Brillinntty en¬ 
larges any 7" 
television pic¬ 
ture to equiv¬ 
alent picture of 
10” television 
set-v 

Has adapter 
arrangement 
for Tran 9- 
vision Panels 
and cabinets. 

Optically 
ground and 
p O 1 i s h e d to 
high accuracy. 

Plastic, gives 
60% greater 
lignt transmis- 
8 i o n than 
equivalent 
glass lens. 

LIST ..$19.95 


TRANSVISION 8-TUBE 
FM RADIO RECEIVER 

Covers entire EM Band (87.S to lOR.S me) 


No technical kno^vledec required for assembly. Makea 
im Fm Rndlo Receiver worth 2 to 3 times cost of 
kit . . , Model EM-l S-tube FM Radio Receiver Kit. 
with 10* speaker and Tubes. . . LIST S64.9S 

FM CONVERSION KIT 

enables you to incorporate a complete FM Radio Into 
your present television receiver. LIST S29.9S 

HIGH-FIDELITY FH TUNERS 

Model FMF-2 . . 2-tube Tuner Front End doaa 

tubes) ... LIST $21.6S 


Model FM*107R.3-Tube IF Amplifier Kit (less 

tubes) . LIST $21.6S 

Model FM’107 . . . 6-Tube IF Amplifier Kit 
tubes) . LIST 41.2 


Sec your local dt'sfribufor, or for further 
information wHte to: 


! 


whole hour’s recording in order to 
hear a selection at the end of the 
wire roll. 

10. It is comparatively simple to splice 
magnetic tape so that the actual 
splice cannot be heard. On the other 
hand, a knotted splice on ^\ire in¬ 
variably can be heard because the 
build-up in the knot pushes the wire 
away from the recording or play¬ 
back head. 

Advanced recording theory— 

Many technicians have experienced 
difficulty in grasping the full signifi¬ 
cance of all of the elements involved in 
the actual magnetization of the tape 
itself. The explanation that the tape is 
magnetized with a magnetic pattern 
similar to the sound wave picked up by 
the microphone is oversimplified. The 
difficulty lies in the analysis of the mag¬ 
netic recorded pattern, which in turn 
is usually tied to the technician’s con¬ 
cept of either a bar or horseshoe magnet. 

Those Radio-Craft readers who have 
a casual knowledge of the nature of the 
mosaic of an iconoscope and who have a 
little knowledge of the variable-density 
method of motion picture sound record¬ 
ing, will find it extremely simple to 
grasp a down-to-earth explanation of 
the elements involved in recording on 
magnetic tape. 

Magnetic tape should be viewed as a 
specially treated paper base coated with 
very fine particles of special magnetic 
material held in a suitable binder. Each 
magnetic particle becomes a magnetic 
island similar to the silver globule in 
the iconoscope. If each magnetic island 
is .viewed as an extremely small sphere, 
we can begin to evaluate the importance 
of particle size, binder, dispersion, and 
smoothness upon the Dver-all perform¬ 
ance of the magnetic recording-repro¬ 
ducing process. 

Before discussing the effects of these 
factors, it might be desirable to learn 
how some early German tape was made. 
The actual magnetic material used was 
a magnetic ferric oxide obtained by the 
reaction of ferrous sulphate, ammonia, 
and ammonium nitrate which produced 
a very finely divided black magnetic iron 
oxide, which was subsequently crystal¬ 
lized out of solution. This black oxide 
was then further oxidized at 230® C. for 
6 hours in a specially constructed agi¬ 


tated dryer utilizing air pressure to pr 
duce the red ferric oxide which has t’ 
same crystal structure as the magnet 
oxide, and therefore possesses magnet 
properties. Each of the minute crysta 
was about 1 micron (1/40,000 inch) 
size. This material was then suitab 
fixed with a special plastic binder ai 
deposited on the tape. 

As previously indicated (see Novel 
her, 1947, issue of Radio-Craft), wher 
5,000-cycle signal is recorded on ta 
moving at a speed of 4 inches per s£ 
ond, it will have a total wave length 
8/10,000 inch. The distance betv^een t 
maximum and minimum magnetic i 
corded phase will be V 2 wave length 
4/10,000 inch. For ideal recording rej 
lution, the magnetic particle size shoi 
be at least 10 times smaller, whi 
brings us back to a particle size of a 
proximately 1/40,000 inch (or 1 micror 
Smaller particle sizes will of course 
no harm. 

In fact, the smaller the particle, t 
easier it is to obtain proper dispersi 
during application. Obviously, the me 
uniform the particles are in size, t 
smoother will be the coating. A smoc 
coating assures negligible variations 
distance between the magnetized p; 
tides and the pickup head. Significi 
variations in this distance will increi 
the amplitude variations at high f 
quencies. 

The effect of particle size upon pb 
back quality is analogous to the parti 
size of metallic silver in variable de 
ity sound on film recording. (Incident 
ly, another important anaTogy betw< 
magnetic recording and variable dens 
sound on film recording is the effect 
slit width—and magnetic gap lengt) 
upon the resolution of the playback s 
tern.) 

The nature of the binder is obviou 
important. It is desirable to utilize 
binder which will keep the magne 
particles permanently fastened to 
paper base. Inasmuch as magnetic ti 
must be in actual contact with both 
recording head during recording i 
thr playback head during playback, 
actual friction between the eleme 
could scrape magnetic material off 
tape if an improper binder is used. T 
birding material, itself, has been 
highly perfected that tape may now 
(Continued on page 76) 


1/2 6SN7 



TO REa. OUTW 
•TO CHOKE OUTPUT 


Fig. 2^Thd pUybdck amplifier is a low-power unit intended for monitoring purpose 
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RADIO KITS 




and PARTS 


BUY THE PROGRESSIVE UNIT way! 

Our prices for radio kits and parts have always been amazingly low* 
NOW, mass sales have made possible even further drastic reduc* 
tions through our revolutionary PROGRESSIVE UNIT plan* 

The Progressive Radio Kit, for instance—earlier reduced from 

$19.75 to $14-75-can now be purchased at a cost of two kits for 

$28.15 and three kits for only $41.50! 

Buy the PROGRESSIVE UNIT way and save $$$$$$$! See below 
for our Progressive prices on individual items. 


Progressive AMPLIFIER KIT 


This newest Progressive Kit, designed by a former West¬ 
ern Electric engineer, comes to you complete with all 
parts, tubes and a 12" P.M. speaker, enabling you to build 
a newly-designed, high-Bdelity, humless amplifier. Kit in¬ 
cludes beautiful aluminum custom-punched chassis* 
etched tone and volume control plates. Ideal amplifier for 
television kit or set, FM tuner, AM tuner, microphone, 
phonograph, wire and instantaneous recorders. Electrify 
your musical instruments by connecting them to the Pro¬ 
gressive amplifier by means of a contact mike. Can be 
readily modified to match the GE reluctance pick-up. Sep¬ 
arate mike and phono input. Regulated power supply 
maintains constant voltage supply. DC heater supply, 
whether amplifier is used on AC or DC, provides humless 
operation by eliminating cathode heater leakage hum. 
Contains degenerative feedback for improved frequency 
response, balanced phase inversion and push-pull beam 
power output. Every stage thoroughly decoupled to im¬ 
prove low-frequency response and prevent motorboating. 
Tone and volume controls completely variable. Seven-tube 
performance. Uses two selenium rectifiers, 2 beam power 
amplifiers, I high-mu pentode mike amplifier, I twin-triode 
phase inverter and I voltage regulator tube. 

PROGRESSIVE UNIT PRICES ON AMPLIFIER KIT 
1 Kit $25.75 2 Kits $49.50 3 Kits $69.00 

IDEAL AMPLIFIER FOR YOUR TELEVISION KIT 

RADIO PARTS SCOOP! 

No Surplus—AU Parts Guaranteed Brand New! 


ELECTROLYTIC CONDENSERS 

20-20 mfd. ISO W.v.OC. 

Regular Price 75c 
Buy 1 for 30c and save 45c 
Buy 4 for 51.16 save 51.84 
Buy 7 for 51.06 save S3.25 
Buy lO for 52.65 save 54.85 
40~«0 mfd. 150 W.V.OC. Heg. 

Price 51.05 

Buy I for 45e and save 60c. Buy 4 for 51.70 
and save 52-50. Buy 7 for 52.80 save S4.55. 
Buy lO for 53.80 save 56.70. 10-10 mfd. 
450 W.V.OC. Reg. Price 51.25. Buy 1 for 
65C save 60c. Buy 2 for SI.24 aave 51.26. 
Buy 3 for 51.74 save 52.01. 




\r ALNICO SLUG SPEAKER 

Regular price 58.00 
Buy 1 for 55.60 and save 52.40 
Buy 2 for 510.80 and save 

55.20 

Buy 3 for 515.95 and save 

58.05 

(No more than 3 to a customer) 


ANTENNA AND RF COIL 

(broadcast Band) Reg. Price 51.00 
Buy 1 set for 59c and save 41e 
Buy 2 sets for 51.10 and save 
90c 

Buy 4 sets for 52.08 and save 
51.92 


SET 




PROGRESSIVE RADIO 
TOOL KIT 

A progressive 
Electronics SpeclBl. 

Contains 55 watt 110/120 volt 
soldering iron. radtoman*s com* 
blnatlon long nose pliers and 
cutters, amber h.-indie screw driver. 
Polystyrene aliimment tool. 

Regular price 54.95 
Buy 1 kit for 53.25 and save 
51.70 

Buy 2 kits for 56.10 and save 
53.80 

Buy 3 kits for 58.70 and save 
$6.15 

(No more than 3 kite to 6 customer) 


Radioman*! Combina¬ 
tion long nose PLI* 

ERS and CUTTERS 6" 
exceptional quality. Hydryzed for 
extra tOuRhness. Dlamond.tcsted 
cutters. Regular price .... 51.95 

Buy 1 for 51.45 and save $ .50 

Buy 2 for 52.70 and s.ive 51.20 

Buy 3 for $3.60 and savO $2.25 



BUILD IS RADIOS si An 

COMPLETE KIT * * * 


Only. •. 


ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 

YOU HEED HO ADOITIOHAL PARTS 

THE PROGRESSIVE RADIO KIT is the ONLY COMPLETE KIT, 
Contains eve O’ thing you need. Instruction Book, Metal (Cassis, Tubes, 
Condensers, Resistors and all radio parts. The SG-page book written 
by expert radio instructors teaches you to build radios in a profes¬ 
sional manner. You start with one-tube receivers, then build two-tube 
receivers, then three*tube receivers. (The three-tube receivers are 
equal to four-tube receivers because of the addition of a selenium rec¬ 
tifier.) You then construct a powerful public address system which 
will permit you to address large audiences. Then you make three dif¬ 
ferent transmitters so you can get a real thrill out of being on Uie 
air. Before you are done with this kit, you will have built 11 re¬ 
ceivers, 1 Public Address System and 3 transmitters. 

Special FREE OFFER 

Electrical and Radio Tester sent absolutely FREE with each Pro- 
rre.sslve Radio Kit. PLUS FREE membership in Progressive Radio 
Club. Entitles you to free expert advice in consultation service with 
licensed radio technicians. Write for further information or ORDER 
your KIT NOW! 


PROGRESSIVE UNIT PRICES ON 

RADIO KIT .... 


1 Kit 

2 KiU 

3 Kits 


$14.75 

28.15 

41.50 


Famous Make 

SOLDERING IRON 


55 watts 110/120 volte. 

R«Oul«r prico 52.50 
Buy 1 for 51.90 ^nd Mve 60c 

Buy 2 for 53.60 «nd save 51.40 

Buy 3 for 55.10 and sav4 52.40 


CONDENSER KIT 

so paper tubular condensers. 
Values from .002 mfd. to .1 
mfd.. 400 v.dc to 600 v.dc. 

Regular Price 55.00 
Buy 1 kit for 51-95 and save 
53.05 

Buy 2 kits for 53.80 cind save 
56.20 

Buy 3 kits for 55.55 and save 
59.45 


RESISTOR KIT 

100 carbon resistors. Vti watt, 
RMA color coded, values from 
330 ohms to 2.2 megohms. 

Regular price 55.00. 
Buy 1 kit for 51.50 and s.ive 
53.50 

Buy 2 kits for 52.80 and save 
57.20 

Buy 3 kite for S3.90 and save 
511.10 




VARIABLE CONDENSER 

<420-420 mfd.) 

Regular Price 51.80 
Buy 1 for 51.45 and s.we 35c 
Buy 2 for 52.60 and s.svc 51.00 
Buy 3 for 53.60 and save 51.80 


SELENIUM RECTIFIERS 

Regular price 51.10 
Buy 1 for 79c ar\d save 31e 
Buy 2 for 51.54 and save 66e 
Buy 3 for 52.25 and save $1.05 


PHONES—Single Head Set 

lOOO ohms, DC. Reg. Price 51.65 
Buy 1 for $1.10 and save 55c 
Buy 2 for 51.90 and save 51.40 
Buy 3 for 52.55 and save 52.40 




PROGRESSIVE ELECTRONICS Ca 


DEPT. RC-10 


497 UNION AVE., BROOKLYN 11, N. Y. 
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BE CONFIDENT WITH 

A MICROPHONE BY TURNER 


TECHNOTES 

.... EMERSON FV433 AND FV426 

I have had several of these models 
in for repair. Complaint was distortion 
when used on a.c. but O.K. on batteries. 
The trouble is in the a.c. jack on the 
set. After some use, the jack contacts 
do not open. Satisfactory operation is 
restored by reshaping the contacts. 

James Moudry, 
Cicero, III, 

. . . . SETCHELL CARLSON 416 

Hum in this model can often be traced 
to the socket of the 12SQ7. The leads 
from the switch and other components 
are grounded to a lug riveted to the 
socket. Very often this lug makes poor 
contact with the chassis. Solder a wire 
between the lug and the metal case of 
the volume control to clear up the 
trouble. 

Haven R. Whanger, 
Steubenville, Ohio 

. . . . TRANSFORMER REPAIRS 

When half of the secondary of an 
auto radio vibrator transformer opens, 
the voltage usually drops to a value too 
low for satisfactory operation. An 
emergency repair can usually be ef¬ 
fected by paralleling the plates of the 
rectifier tube thus reducing its internal 
resistance. Connect the open side of the 
buffer condenser to ground. Additional 
input filter capacity may be used to add 
a few volts to the output and increase 
the filtering, 

Arthur S. Simon, 
Miami Beach, Fla, 


Whether it's a general purpose unit for voice and music, or a unit 
for a specialized application you'll always be confident of accurate 
pickup and faithful reproduction when your microphone is a 
Turner. Turner Microphones are proving their superiority in design 
and manufacture to new users every day. 

Illustrated is the Turner Model 33—a high fidelity all purpose 
microphone that combines high output with smooth response over 
a wide frequency range. Its matched acoustic design results in crisp, 
clear speech reproduction . . . music is full and round with tonal 
qualities faithfully retained. Furnished in a choice of high quality 
crystal or rugged dynamic circuits. It is recommended for studio 
recording, remote control broadcast, orchestra pickups, paging, dis¬ 
patching and call systems, public address and communications work* 


MODEL 33X 

Rtsponse: Flai 
30* 10,000 
Output Levtl: 
dyne/sq. c 

CRYSTAL Imptdanct: High impedance. 

( within =fc5db from High quality moisture sealed 

cycles. crystal. 

52db below 1 volt/ 5/4»«</Co«/>/er;Standard%'—27thre8d. 

Cable: 20 ft. removable cable sec. 



MODEL 33 DYNAMIC Impedance. 50 pbms/250 

*“^4o-ro,ooo‘crd«!" 

Output Uvei:52db below 1 volt/ Stand Coupler: StAnd^d^’- 

dyne/sq, cm. Cable.- 20 ft, removable cal 

obms/500 

ry dynamic 

-27thread, 
lie set. 



THE TURNER COMPANY 

902 17th Street N. E., Cedar Rapids, Iowa 

Licensed under U. S. Patents of the American Telephone and Telegraph Company, and Western 
Electric Company, Incorporated. Crystals licensed under Patents of the Brush Development Company. 


TURN TO TURNER FOR THE FINEST IN ELECTRONIC EQUIPMENT 


. . . . PHILCO MODEL CT-II 

Hum and vibrator noise in these mod¬ 
els has been traced to corrosion between 
the socket rivets and the chassis. A 
separate ground between thje shield of 
the 75 and ground cures troubles from 
this source. 

Hart Webber, 

Red Bank, N, J, 


. . . . TUNABLE HUM 

I have had no end of trouble with 
tubes like the 35Z3, 35Y4 and others 
when they are used in the field of a 
lv/^.p antenna. They often create an r.f. 
disturbance similar to tunable hum even 
when they test perfect. I have known 
new tubes to have this trouble. 

A shield around the offending tube 
often cures the trouble. Be sure that 
the shield is grounded or makes contact 
with the metal shell around the base. 

Clifford Penniston, 
Argyle, Wisconsin 


SCOOP! 

NEW PACKAGE DEAL SAVES YOU MONEY 

List Price— A»»ortKt 8r;ind» Your Cost 

11.50 lO 35Z5 TUBES. % 3.90 

15.00 lO 50L6 TUBES . 4.90 

10.50 lO 5Y3 TUBE.S . 3.30 

ALL TUBES IN INDIVIDUAL CARTONS 

20.00 lO MALLORY 40-20,150 V . 4,90 

7.50 50 ASSTO. BYPASS COND . 3.50 

5.00 lOO ASSTD. RESISTORS . 1.89 

2.00 100 FT. ASSTD, DIAL CORD . 1.00 

6.00 lO OSC, COILS 455 K.C . 3-30 

15.00 10 CENTRALAB VOL. CONT. 5 MEG, 

W. .switch . . 4.90 

Package Kit of Alt Above Items. ONLY . $28.50 

servicemen: 

Write for Free Illustrated Cataloo: 

BARGAINS Galore 

JOYCE RADIO DISTRIBUTORS 

BOX 2068. HOLLYWOOD 28. CALIF. 
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HERSHEL'S 


HAM HEAVEN . . . 


High quality surplus materials at prices you want to pay! 


BC-620-A 


receiver and transmitter 


Radio set srt°Capable Of 

K /MO I Y PO"®'- Frequency ranee 

CO 95 «C* 'ETthe“ of^ 

f-200 ceivinB to ^“"h^ijfset microphone. The 
“faWarth^^eSuipmenJt in-'J-tlrie‘"tS 

* latest FM cremt 

equipment 18 used de^i ^ /\299 

(1)VT m ^ TD 4 / 19 Q 4 <4)VT 185 or 3D6/1<:»»» 


BN IFF 
TRANSMIT¬ 
TER AND 
RECEIVER 




BC-733-D 

RADIO 

RECEIVER* 


^ u 



This set can be used as a TELEVISION 
RECEIVER. This being made possible by 
the wide band 30MC IF channel and video 
amplifier. Now being sold at the lowest 
price in the country* Diagrams furnished, 
less tubes and power transformer. Weight 
100 lbs. 


- M 


^5 


.95 



f-225 ^ _ 

A part of aircraft blind landing 
equipment manufactured by W.E. Op¬ 
erates on any one of its pre-determin^ 
Xtal controlled frequencies in the ran^c 
of 108-120 MC. Contains 10 tubes, three 
of which are W.E. 717A’a. and Xtals. 
Ideal receiver for conversion to 144MC 
ham band or mobile telephone bands. 
For 24 VDC operation. 14*/^ x 7 x 4%". 
Complete with tubes. 


BC-223 

TRANS 

MUTER 

$12-50 

FOOI 


4 Xtal con- _ 
trolled freq. and master oscillator. Meters 
for osc., ant., and total current. Uses 46 
speech amplifiers. 2-46 modulators, 801 
each as oscillator and power amplifier. 
Practically no conversion necessary: plu^ 
in crystal mike and connect power sup¬ 
ply and it's ready to operate. Brand 
new with one tuninsr unit and circuit 
Diagrams. (Less tubes) 





, ’I’ype 
meter 


I>041, 

scale 


0-1 


Ala 


. t*on 0>5 Tjp Kr®dua- 

0-10 Sa. gjif V. 


METBR 

$3-9S 

P-2J2 






li^ 


McELLROY TG 10 KEYER 



^-24J i 



$9.95 

f-jOO 


Mak« 

ItiM "’^'^rtable 

liov 60cy. Slightly us^ but in ex« 

Klo“.“prUrdo« not include tu^ 


£g^hed . 

[SQUIRREL 
CAGE 
BLOWER 

2" outlet, no AC. Silent ball bear- 
inp motor with mounting bracket. 


'GH speed PHOr/^ 

^fi.95 fl Complete 

12.000 on in Photo 

Put—stop, light 


$ 7.95 

F-25* 


IDEAL FILIMENT TRANSFORMER llOV- 
60cy. 220V at 60 ma. 6.3V at 1 amp. 6.3V at 2 
amps. 5V at 6.5 amps. 6 x 4^4x5". Shipping 

wt. 11 lbs. F271 . $1.29 

PYRANOL CAPACITATOR G. E. 1 MFD. 

6000 VDC 4x4V2x3%'' F 229 . $2.95 

SPRAGUE CONDENSER 1 MFD 7000V. 

F219 . _....$1.96 

No. 18 COPPERWELD WIRE 3000 feet 

F240 __ $2.95 

MICA CAPACITATOR .002 MFD 3000 VDC 
F241 49c 


ONLY 

$4.9s 

RC **' ■ 


Class 




KC 1206. 


TUBES 


815 - $1.95 


3AP1 . 

3BP1 . 

6BP1 

6FP7 

7BP7 

9LP7 

VR150 

955 

9001 

9002 
9004 
9006 
SOBS 
35W4 
872 A 
RK60 
1T4 
3Q4 
3S4 
1N5 
1H5 
3Q5 

VT127A 


1.95 

1.95 

2.95 

1.95 

2.95 

3.95 
.69 
.44 
.44 
.44 
.44 
.44 
.89 
.69 

1.95 
.95 
.44 
.44 
.44 
.69 
.69 
.69 

2.95 


HERSHEL 


SEND FOR FREE BULLETIN! 


RADIO COMPANY 


PLEASE ORDER BY CATALOG NO^S. 
20% DEPOSIT required ON ALL ORDERS 
Michigan Customers Add 3% Soles Tax 


5249 GRAND RIVER 


DETROIT 8, MICHIGAN 


ORDERS OVER 5 POUNDS TO BE SHIPPED EXPRESS 
ORDERS UNDER 5 POUNDS TO BE SHIPPED PARCEL POST 
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RESISTANCE and WAUAGE 


WORLD-WIDE STATION LIST 

(Continued from page 40) 


/ 


it) 


_ir§ ^ D ir E 

^composition resistors 

• It’s a simple matter, now, to make sure you’re getting 
the resistance and wattage you want. Just ask for Ohmite 

Little Devils. Every unit is not only color-coded but indi¬ 
vidually marked for quick positive identification. Ohmite 
Little Devil resistors are availahle in standard RAIA 

• values from 10 ohms to 22 Megohms, in 1, and 

2-watt sizes. Tol. 10%. Also 5% in H and 
1-watt sizes. 


Axxiitable Only Throttgit Ohmite Distributors 


l 


BROWN 



DEVIL RESISTORS 

Rugged, dependable, 
wire-wound, vJtreous- 
enameled. Easily 
mounted by tinned 
ire leads. Tof.± 10%. 
Five, 10. 20-w sizes. 


TYPE AB 
POTENTIOMETER 

New high quality 2-watt (i 
molded composition unit 
>vitb good safety margin 
Sold only by Ohmit^ 
distributors. 



NEW OHM’S LAW CALCULATOR 

Solves any 
Ohm’s Law prob¬ 
lem with one 
setting of slide. 

Send now.—25^. 



DIVIDOHM ADJUSTABLE 
RESISTORS 

Used as multi-tap resistors 
or voltage dividers. Provides 
odd resistance 
values quickly. ^ 
Vitreous-enameled. ^ 



WRITE FOR CATALOG 

Provides useful data 
on selection, applica¬ 
tion, of rheostats, re- • in¬ 
sist ors, tap switches, ^ 
chokes, etc. 


OHMITE MANUFACTURING CO. 

4894 Flournoy Streep Chicago 44, III. 







HMIT 

RHEOSTATS * RESISTORS • TAP SWITCHES 

_ 



All Schedules are Eastern Standard Tin 


Location 

Station 

Freq. 

Seheduio 


ALASKA 

ALBANIA 

WXFO 

12.250 

1800 to OlOO 


Tirana 

ALGERIA 

2AA 

7.850 

1400 to 1800 


Algiers 


6.040 

1230 to 1800 


Algiers 


9.540 

1230 to 1700 


Algiers 


11.830 

0030 to 0300; 1200 to 1800 

ANDORRA 

ANGOLA 


5.980 

0500 to 1900 


Bengueia 

CR6RB 

0.160 

1330 to 1430 


Louanda 

ARGENTINA 

CR6RA 

0.470 

0115 to 0230: 
0745; 1400 to 

0630 to 
1530 


Buenos Aires LRSI 
Buenos Aires LRYI 
Buenos Aires LRY 


Rosario 

LRR 

AUSTRALIA 


Brisbane 

VLQ2 

Brisbane 

VLQ 

Mel hour no 

VLQ 

Melbourne 

VLG3 

Melbourne 

VLG6 

Perth 

VLW7 

Shepparton 

VLC8 

Shepparton 

VLR 

Shepparton 

VLC6 

Shepparton 

VLB2 

Shepparton 

VLC7 

Shepparton 

VLC4 

AUSTRIA 


Vienna 


Vienna 


Vienna 


AZORES 


Ponta del Gada 

Ponta del Gada 

BELGIAN CONGO 


Leopoldvillo 

Leopoldville 

Leopoldville 

Leopoldville 

BOLIVIA 

Coch.ibamba 
La Pa 2 

BORNEO 
Balikpapan 
Belem 
Fortale/a 
Rio de 
Janeiro 
Rio tie 
Janeiro 

Rio de 
Janeiro 
Rio de 
Janeiro 
Sao Paulo 


5.980 1800 to 2300 

6.090 0545 to 0715; 1800 to 2100 
9.680 1600 to 1630 
11.880 0600 to 1800 

7.210 0230 to 0830 
7.240 1500 to 1900 
9.580 1100 to 1200 
11.710 0100 to 0145; 0230 to 0345 
15.230 2100 to 2300 
9.520 0530 to 1030: 1700 to 2045 
7.280 1015 to 1045 * 

9.540 1620 to 1900; 2045 to 0220 

9.610 0830 to 1200 
9.680 0900 to 1100 

11.840 0800 to 0915 
15.310 K. American beam, 2045 to 
2145; 0010 to 1145; Asiatic 
beam. i730 to 1800; Phil¬ 
ippine beam. 1900 to 1915 


7.160 0000 to 0200; 0600 to 
0800; 1000 to 2030 
9.820 2345 to 2030 

12.210 1145 to 2030 

4.040 1700 to 1900 

11.090 1500 10 1600 

OTC 9.380 0000 to 0200; 1045 to 1600 

OTC 9.740 1300 to 2015 

OTC 11.720 0530 to 0730 

OTC 17.770 0500 to 0930; 1130 to 1215 

CP40 6.510 1930 to 2200 

CP49 6.770 0700 to 0900; 1100 tO 

1200; 1730 to 2100 

9.120 0700 to 0935 

PRC5 4.860 0600 to 1100; 1530 to 2000 

PRE9 6.100 1530 to 2100 

ZYC8 9.610 1500 to 2200 

PRL7 9.720 0430 to 0600: 1415 tO 

1445: 1500 to 2100 


PSH 10.220 1700 to 1800 


PRL8 
ZYB7 
BRITISH GUIANA 
Georoetown ZFY 

BRITISH 
SOMALILAND 
H.irOeisa 
BRITISH 
WEST INDIES 


11.720 heard at 0500 
6.090 1600 to 1950 


6.000 0545 to 0745: 0945 tO 
1145; 1415 to 1945 


7.130 0800 to 1030: 1200 to 1300 


Jamaica 

ZQI 

BURMA 


Rangoon 


CANADA 


Calgary 

CFYP 

Edmonton 

CJCA 

Montreal 

CFCX 

Montreal 

CBFW 

Montreal 

CKLO 

Montreal 

CKCX 

Montreal 

CKNC 

Toronto 

CFRX 

Vancouver 

CKFX 

Vancouver 

CBRX 

Winnipeg 

CJRO 

Winnipeg 

CKRX 

CANAL ZONE 



Quarry Heights 
CANARY ISLANDS 
Santa Cruz EAJ43 


3.480 

6.040 


6.030 

9.540 

6.000 

6.U90 

9.630 

15.190 

17.820 

6.070 

6.080 

6.160 

6.150 

11.720 

2.390 

7.570 


CEYLON 

Colombo 

Colombo 

CHILE 

Santiago 

Santiago 

CHINA 

Canton 

Chungking 

Chungking 

Chungking 

Chungking 

Foochow 

Kwelyang 

Shanghai 

COLUMBIA 

Armenia 

Barranqullla 

Bogota 

Bogota 

Bogota 

Bogota 

Bogota 

Bogota 

Bogota 

Bogota 


CEII74 

CEIISO 

XTPA 

XGOV 

XGOV 

XGOA 

XGOV 

XGOL 

XPSA 

XCRS 

HJFH 

HJAB 

HJCA 

HJCH 

HJCW 

HJCQ 

HJCX 

HJCD 

HJCT 

HJCF 


3.390 

6.070 

11.740 

12.000 

11.650 

7.150 

9.650 

9.730 

11.900 

10.000 

7.010 

11.690 

4.880 
4.780 
4.850 
4.890 
4.940 
4.950 
6.020 
6.1 GO 
6.200 
6.240 


1600 to 3200 

0030 to 0230; 0645 to 
0830; 2100 to 214.5 

0730 to 0100 
0815 to 0200 
0700 to 2315 

0730 to 1945; 2000 to 2400 

1600 to 1800 

0800 to 1200 

0830 to 1500 

0600 to 2343 

0930 to 0300 

0900 to 0200 

2200 to 0300 

1000 to 3000 

0530 to 0700; 1000 to 2305 

0630 to 0800; 1100 to 

1200; 1230 to 1800 

0600 to 1200 

0715 to 1200; 1930 to 0545 


1700 

0600 

0400 

0630 

0630 

0900 

0500 

0400 

2330 

0300 

0600 

1700 

1900 

1800 

0645 

lOOO 

0700 

0700 

1000 

1700 


to 2400 
to 0800; 

to 0915 
to 1130 
to 1030 
to 1030 
to 0630; 
to 1000 
to 0030; 
to 0930: 

to 2200 
to 2255 
to 2200 
to 3200 
to 1115; 
to 1400; 
to 0800: 
to 0800; 
to 1400: 
to 3300 


1600 to 2300 


1045 to 1145 


0430 to 0900 
1830 to 3400 


1600 to 3315 
1700 to 2300 
1400 to 2315 
1600 to 2330 
1800 to 2315 


(Continued on page 60) 
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SUPREME 1948 and F«M« MunUdls 



F.M. and Television 


New 1948 Manual 


Use this giant-size manual of 
^actory instructions for trouble¬ 
shooting, repairing, and aiign- 
nent of any recent F.M. and 
-Felevlsion set. Covers every pop- 
ilar make. Including F.M. toners, 
IM-FM combinations, and ail 
ypes of television receivers. De- 
all circuit diagrams, theory of 
operation, test hints, alignment 
lata. This is the material you 
leed to fix any modem F.M. or 
Television set. Don't turn this 
irofltable work away for lack of 
mowledge and information. U.se 
his newest Supreme manual to 
ave time and money on your very 
lext F.5I. job. Data presented 
tn 4.92 large-size 
t a g e s, 8^ X 11 in. 

Iturdy, manual • stylo 
hnding. Special price. 


$200 


Be prepared to repair quickly 
all new 1948 receivers. In this big 
single volume you have clearly- 
printed, large schematics, needed 
alignment data, replacement 
parts lists, voltage values, and In¬ 
formation on stage gain, location 
of trimmers, and dial stringing, 
for almost a 11 recently released 
sets. A worthy companion to the 
7 previous volumes used by over 
120,000 shrewd radio servicemen. 
New manual covers models of 42 
dlfTerent manufacturers. 01 ant 
size: 81^ X 11 in. 192 page.s -j- 
index. 

Manual-style binding. $000 
Bargain price, only... Mi 


SUPREME DIAGRAM MANUALS 



1947 1946 1942 1941 1940 1939 | 1926-38 

MOST-OFTEN-NEEDEO RADIO DIAGRAMS I DIAGRAMS 

ach manual has between 192 and 208 pages of dia- a a I 240 Pages 
rams and service hints; large size, B'/axll”, Price, each.VfcellU I Price $2.50 


Post-War Automatic 
Record Changers 


Pre-War Record Players, 
Changers, & Recorders 


Service expertly all now 
(1945-1947) record changers. 
Follow simplified factory in¬ 
structions to make needed ad¬ 
justments and repairs. Hun¬ 
dreds of photographs and ex¬ 
ploded views; thousands of 
test hints; service Instruc¬ 
tions for all popular makes. 
Largo size: 8^x11". 144 

fact-filled pages. 

At your jobber or 
postpaid, only. 



Just what you need to re¬ 
pair quickly thousands of pre¬ 
war automatic record chang¬ 
ers, manual units, pick-ups, 
wireless oscillators, recorders, 
and combinations. Hundreds 
of mechanical and electrical 
diagrams. Instructions for 
adjustments and repairs. 
Most popular units of all 
makes. 128 largo 
pages. 8^x11 inches. 

Price, only. 

_t 



>ee Your Radio Jobber or Send Coupon 


Supreme Publications 

PUBLISHERS OF RADIO BOOKS, MANUALS. AND DIAGRAMS 


9 South Kedzie Avq. # Chicago 12, Illinois 


\DIO-CRAFT for FEBRUARY, I 


BIGGEST BARGAIN IN RADIO DIAGRAMS 

Make these two new mammoth volumes your money¬ 
saving source for data on all recently released receivers. 
Learn about modem circuit developments, be ready to 
repair any new radio no matter how complex. You pay 
only $2.00 for each of these large manuals. With these 
two volumes on your workbench there is nothing else 
to buy, nothing else to pay—a whole year of radio dia¬ 
grams and semce data yours for a couple of dollars 
total. Again Supreme Publications beats all competition 
and gives radio seiwicemen greatest bargains in seiwice 
information. Read about other volumes for previous 
years described at the left and below. No-risk examina¬ 
tion granted to seiwicemen. 


FIND ALL RADIO FAULTS DOUBLE-QUICK 

You can speed-up and simplify radio repairs with 
SUPREME PUBLICATIONS Manuals. Seiwice radios 
faster, better, easier, save time and money, use these 
most-often-needed diagram manuals to get ahead, earn 
more per hour. For the remarkable bargain price (only 
$2 for most volumes) you are assured of having in your 
shop and on the job, needed diagi’ams and other essen¬ 
tial repair data on 4 out of 5 sets you will ever seiwice. 
Every popular radio of all makes from old-timers to new 
1948 sets, including F.M. and Television, is covered. 
Clearly printed circuits, parts lists, alignment data, and 
helpful seiwice hints are the facts you need to improve 
your servicing ability. Save hours each day, eveiy day, 
begin to earn more by 'making repairs in minutes in¬ 
stead of hours. Let these manuals furnish you with 
diagrams for 80% of all sets. Tliere is no need to spend 
large sums for bulky, space-wasting manuals, or to buy 
additional drawings every few weeks; be wise, use 
SUPREME Manuals to get the most in diagrams and 
service data for the smallest cost. 


SATISFACTION GUARANTEED 


Select the Diagrram Man¬ 
uals and Record Changrer 
Books you want to examine. 
See listing: In left-hand col¬ 
umn. Send the convenient 
no-risk trial coupon. Use 
the manuals In your own 
home or shop for 10 days at 
our risk. You must be com¬ 
pletely satisfied, or return 
manuals and receive your 
money back. Write today — 
24-hour service. 


Most Popular 
Models Made by: 

R.C.A., Zenith, Philco, 
Sears, Fad a, Emerson, 
Belmont, Detrola Radio 
Majestic, United Motors, 
G.E,, Westinghouse, 
Arvin, Stewart-Warner, 
Admiral, Delco. Strom* 
berg-Carlson, Western 
Auto, Wards, Sparton, 
Motorola, Gamble, Cros- 
ley, and many others. 



Compiled by 
M N. Beitman, 
radio engineer, 
teacher, 
author, & 
serviceman. 


NO RISK TRIAL ORDER COUPON 


SUPREME PUBLICATIONS, 9 S. Kedzie Ave., Chicago 12, ILL. j 

Ship the following manuals on trial under your pt iqjo 
guarantee of satisfaction or money-back. 

□ New F.M. and Television Manual ^ $2.00 

O Post-War Record Changers.@ 1.50 

□ Pre-War Record Players. @ J.50 

Oi am enclosing $., send postpaid. 

O Send C.O.D. I am enclosing $ . deposit. 


□ 1947 

□ 1946 

□ 1942 

□ 1941 

□ 1940 

□ 1939 

□ 1926-1938 @ $2.50 


PRICED 
AT ONLY 

$2.00 

each 


Name: ., 
Address: 


• SENO COUPON OR WRITE ORDER IN A LETTER ....■■■........■.iS 
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Cartagena 

HJAP 

4.920 

0600 to 1300; 1700 to 2200 

Cartagena 

HJAE 

4.060 

1600 to 2230 

CaJi 

HJEO 

4.820 

1900 to 2300 

Cucuta 

HJBB 

4.810 

1700 to 2200 

Medellin 

HJOe 

6.140 

1100 to 2300 

COSTA RICA 

San Jose 

TIRH 

6.150 

2130 to 2400 

San Jose 

TIPG 

9.610 

0700 to 2330 

CUBA 

Cantaouey 

CDJK 

8.720 

2000 to 0030 

Hav.ina 

CDBF 

6.040 

0800 to 2300 

Havan.^ 

COCD 

6.130 

0700 to 2400 

Havana 

COCW 

6.330 

0600 to 2400 

Havana 

COCO 

8.700 

0700 to 2330 

Havana 

coca 

8.830 

0530 to 0030 

Havana 

COBZ 

9.030 

0700 to 0100 

Havana 

CDBQ 

0.230 

0800 to 1200: 2000 to 2200 

H.'ivana 

coex 

9.270 

0700 to 0030 

Havana 

COBC 

9.380 

0700 to 2400 

Havana 

COBL 

9.830 

0715 to 0045 

Havana 

COCY 

11.740 

0630 to 0100 

Santa Clara 

COHI 

6.450 

0700 to 2345 

Santiago 

COKG 

8.950 

1830 to 2325 

CURACAO 

Willemstad 

PJCI 

7.250 

1130 to 1230: 1630 to 2130 

DENMARK 

Copenhagen 

02F 

0.520 

1330 to 1800 

DOMINICAN 

REPUBLIC 

Ciudad 

Trujillo 

HIIN 

6.240 

1600 to 2230 

Ciudad 

TrirJillo 

HlIZ 

6.310 

1600 to 2255 

MonsIgnor 

Nouel 

HI2T 

C.480 

1600 to 2400 

Santiago 

HIIA 

G.lOO 

1600 to 1800 

ECUADOR 

Ciudad 

Cuenta 

HC5EH 

3.930 

1800 to 2230 

Quito 

HCJB 

4.100 

1800 to 2230 

Quito 

HCJB 

6.280 

1800 to 2230 

Quito 

HCJB 

9.960 

0545 to 0845; 1200 to 223( 

Quito 

HCJB 

12.440 

0600 to 1000; 1400 U 

Quito 

HCJB 

15.110 

2330; Sundays, 0700 U 
1630: noO to 2200 

0500 to 1200; 1330 to 223( 

EGYPT 

Cairo 

JCPA 

7.190 

1500 to t; 2230 to 2400 

Cairo 

sux 

7.860 

0200 to 0300 

1200 to 1600 

ENGLAND 

London 

GRR 

0.070 

2300 to 0030 

London 

GSL 

6.110 

1500 to 1745: 1900 t 

London 

GRW 

6.150 

0030 

1445 to 1500; 1900 t 

London 

GRM 

7.120 

2215; 2330 to 2315 

1145 to 1215; 1445 t 

London 

GSW 

7.230 

1515 

0100 to 0115: 0130 t 

London 

GWI 

7.250 

0330; 0600 to 0645: 070i 
to 0730; 0745 to 0900 
1045 to 1130; 1230 t 

1430: 1330 to 1715 

1 

London 

GSU 

7.260 

0030 to 0200:^ 0630 ti 

London 

GRJ 

7.320 

0643: 0700 to 0800; 0811 
to 0900: 1045 to 1300 
1330 to 1700 ; 2845 to 240i 
0000 to 0015: 0645 t 

London 

G8C 

9.580 

0700: 1045 to 1815 

IlOO to 1315: 1330 t 

London 

GRY 

9.600 

1415; 1430 to 1530; 161 
to 2300; 2345 to 0030 

1230 to 1600; 1800 t 

London 

GWO 

9,620 

2230: 2300 to 0030 

0045 to 0130: 0200 t 

London 

GV2 

9.640 

0300; U600 to 0630: 070- 
to 0900: 1043 to 140<r 
1700 to 2030 

0100 to 0500: 1500 t 

London 

GRH 

9.820 

1730: 1800 to 2230 

1215 to 1600; 1700 t 

London 

GRG 

11.680 

2300 

0600 to 0645; 0700 t 

London 

GVW 

11.700 

0900; 1000 to 1130: 114 
to 1200: 1230 to 1430 
OOOO to 0715: 0830 t 

London 

GSO 

11.750 

lOlS; 1130 to 1600: ISO 
to 2230: 2300 to 0030 

1215 to 1600; 1615 t 

London 

GSN 

11.820 

1200 

2300 to 0030 ; OlOO t 

London 

GVX 

11.930 

0500: 1030 to 1430: 17P 
to 2030 

0515 to 0530: 0600 t 

London 

GRF 

12.090 

0630: 0700 to 0730: 074 
to 0900 

2300 to 1615: 1700 t 

London 

GWG 

15.110 

2030 

0000 to 0400; 0600 t 

London 

GSO 

15.180 

1015; 1100 to 1315; 150 
to 1600 

2300 to 1200: 1230 to 174 

London 

GSI 

15.260 

6400 to 0430: 1030 to 140 

London 

GWR 

15.300 

0600 to 0900 : 1045 t 

London 

GSP 

15.310 

1330; 1400 to 1430; 170 
to 1800 

2345 to 0030: 0100 t 

London 

GRD 

15.450 

0500; 0600 to 0815: 120 
to 1315; 1615 to 1845 

0100 to 0500 ; 0600 t 

London 

GVP 

17.700 

0700: 1700 to 1845 

Middle East beam. 060 

London 

GRA 

17.710 

to 1115: 1200 to 1600 

Now Zealand and Aus¬ 

London 

GVQ 

17.730 

tralian beam. 0600 to 081 

0100 to 0500 ; 0800 to 121 

London 

GSG 

17.790 

New Zealand beam. 050 

London 

G8V 

17.810 

to 1030 

0100 to 0400; 0500 to 143 

London 

GRQ 

18.020 

0100 to 0500; 0830 t 

London 

6V0 

18.080 

0845; 0900 to 1430 

1030 to 1245: 1300 to 150 

London 

GSH 

21.470 

0500 to 1215 

London 

GSJ 

21..530 

Indian beam. 0500 to 081 

London 

GST 

21.550 

1030 to 1130 

London 

GRZ 

21.640 

Oil! ral American bean 

London 

GVT 

21.750 

0600 to 0900 

0100 to 0500: 1030 to 113 

London 

GSK 

26.100 

0615 to lOOO 

CRAFT 

lor 
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D.C. MOTOR—Permanent Magnet Type 10.000 R.P.M. 
Delco Tyi>e £.">060370 27.5 Volt DC. aVt" Long 

(Vi shaft) X 1- W x ll/i» High . .S4.95 

Sianal Strenoth (“S**) MrterwStmpson 25. SVi". rd fl 
b.'ike case. Use this on the plate circuit of your 
receiver to show the relative strength of incom¬ 
ing signals. Sc ealitnnited—6 to lOO DB altove 1 
microvolt. 5 .MA Zero right mvt with translucent 
sc, for internal sc illumination from rear of meter. 
Comp with socket, lamp and leads. For further 
<letnllK refer to pages t64«t05 & Fig. 730 B of 

Radio Amateur*s Handbook S4.50 

O.C. Microammeters—W.E.. 100-0-100 micro.Tmperc, 

approximately 050 ohms resisiance. 3Vi", rd fl 

bake case, concentric style . S6.S0 

OB Meter—W.H. RC-3.%—minus lO. plus fl ODB— 
1.897 V. 0 MW—flOO ohms—3" aqu-ire . .94.50 

A.C. Voltmeters—W.H.. NA-35, 15 V. <100 MA) 3Vi’ 

rd fl bake case . *3.95 

— W.ll., NA-35. 150 V (10 MA) aVfc". rd fl bake 
case . *5.50 


CODE TRAINING SET an/osc-ti 

Made by T.R. McElroy, Boston 

Operates ofT 0. 13. 24 or 1 lO V DC. Or 1 lO V or 
230 Volt. 60 cyele. 

An excellent unit for schools or Cluba for code train¬ 
ing. This unit is designed for group training of 
telegraph code to sludenta whereby each student 
sends a message from any prepared text to the 
instructor. It provides a visual sigiial through a 
blinker nr an auftibi* signal through 5 monitoring 
speaker. H«s volume €?ontrol. variable frequency 
oscillator, n phone Jack for a monitoring headset, 
pitch and lone control, rotary switch for selecting 
the opcnitlng voltage and power supply. 

Complete with S|>arc fuses, power cord and battery 
adapter: lO Telegraph Keys with 10^ line caeh. 
1 £0x5 tube and 2 £ OAOO tuties. 

Complete In chest 10*/ii* x 17' L x 13 Vi' II— 
Net wt. 40 lbs. 

Can be used anywhere—batteries. A.C. or D.C. 

Durablfv_f;otKl for a lifetime net 

of Service! fob. N.V. ■•jU 


All Items are Suriilus—New—Guaranteed. C.O.D.N not sent unless aceomuanied by 25% Deposit. 

Orders accepted from rated concerns, public Institutions, etc., on open account. 

The above is only a |)arti.*iJ listing of the many Items we have In stock. Send tor free circular. 
MANUFACTURERS. EXPORTERS. DEALERS—we Invite your Inquiries. 

MARITIME SWITCHBOARD 


336 Canal Street 


Worth 4-8217 


New York 13, N. Y. 


Multiple Range Continuous Indicating 

PORTABLE TACHOMETER 


• Ball bearing and oillcss bearings — re¬ 
quire no lubrication whataover. 

• Readily portable—Fits neatly into palm of 
hand. 

• Gear shift for selecting lou', medium and 
high ranges. 

• Greatest accuracy — meets Navy specifica¬ 
tions 18-T-22, Type B, Class A. 

• Complete with the following accessories: 

1—^tecl tip 

1—Conical Rubber tip metal mounted 

1—Rubber lined metal cone tip 


This unit is of the centrif¬ 
ugal mechanical tYPe Rnd 
is designed to show IN¬ 
STANTANEOUSLY and 
CONTINUOUSLY THE 
SPEED OR CHANGE IN 
speed of any revolving 
shaft or surface. No stop 
watch or other mechanism 
required. 

• Three ranges in R.P.M., 
and three ranges in 
F.P.M. 

Low Range .. 300-1 >200 
(Each division equals 10 
R.P.M.) 

Medium Range 1,000- 
4,000 (Each division 
equals 20 R.P.M.) 

High Range 3,000-12,000 
(Each division equals 
100 R.P.M.) 

• Large open dial 4" diam¬ 
eter. 

J • Ruggedly constructed for 
-4 heavy duty service. 

1—Peripheral Rubber wheel 1 ft. In cir¬ 
cumference 
1—^Extension Rod 

1—Small size convex rubber tip, metal 
mounted 

]—Operating instruction 
Made by Jones Motrola, Stamford, (}onnecti- 
cut. Comes complete in blue velvet lined 
carrying case; L x 4" H x 5" W. List 

Price $75.00 — Surplus — New—Guaranteed. 

Your Cost $24.50 fob. N. Y. 


Portable (Chronometric) 
TACHOMETER 

• Can be used for speeds up to 20,000 R.P.M. 

• Can be used for lineal speed measurements to 
10,000 F.P.M. 

• Ideally suited for testing the speeds of motors, 
particularly of fractional horse power, generators, 
turbines, centrifugals, fans. etc. 

• Very small Torque—requires practically no power 
to drive. 

• Unequalled Readability 2" Open face, dial—each 
division on large dial equals lO R.P.M. ; each 
division on small dial equals 1.000 R.P.M. 

• Greatest Accuracy—meets Navy specifications— 
guaranteed to be within % of 1%. 

• Results of test reading remain on dial until 
next test taken, 

• Push button for automatic resetting. 

• Complete with the following accessories; 

1—Large pointed rubber tip 
1—Large hollow rubber tip 
1 — 6" circumference wheel tip 
1—Operating Instructions 
1—Temperature Correction chart 
The combination of the above features w'ill ^ve 
accurately, within a few seconds, by direct reading, 
the R.P.M. of shafts or the lineal speeds of sur¬ 
faces without any accessories or timing of any 
kind. Each unit comes complete in a red velvet 
lined carrying case 6" x x 1%" (case and 

accessories not illustrated). Net List Price. $75.00 
—Surplus — New—Guaranteed. 

Your Cost $24.50 fob, N. Y, 


Jaeger Watch Co. Model #43A-6 


WORLD-WIDE STATION LIST 

(Continued front page 68) 
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BATHTUB ^ 

CONDENSER KIT | 

1 MFD. to t. MFD. I 
vp to 600 Volt. 

20fo»$1.00 I 


*7^ new heathkit vacuum tube I 

VOLTMETER KIT 


The most essentiol tool a radio man can have, now within 
the reoch of his pocketbook. The Heothkit VTVM is equal In 
quality to instruments selling for $75.00 or more. Feotures 
500 microomp meter, tronsformer power supply, 1% gloss 
enclosed divider resistors, ceramic selector switches, 11 meg* 
ohms Input resistance^ linear AC and DC scote, electronic AC 
reading RM$. Circuit uses 6SN7 in balanced bridge circuit, a 
6H6 as AC rectifier and 6X5 bs transformer power supply 
rectifier. Included is means of calibrating without stondords. 
Average assembly time less thon four pleasont hours, ond 
you hove the most useful test instrument you will ever own. 
Ranges 0*3, 30, 100, 300, 1000 volts AC or DC. Ohmmeter hos 
ronges of scole times 1, 100, 1000, 10M ond 1 megohm, 
givina range .1 ohm to 1000 megohms. Compipta with de* 
toiled instructions. Add postoge for 6 Jbs. 


TRANSMIHER 

CRYSTAL KIT 

4 mounted crys* 
tols between 2 
MC ond 3 MC. ' 

A fOR tl 


SOCKET KIT 

20 beoutiful octal, 
loctol and minia¬ 
ture sockets. 


R.F. CHOKE KIT 

Perfect siics from 
Vj to 216 MH. 


COMMAND SCT 

fs ACCESSORIES | 

110V power supply kit with j; 
24 volt filament, no wiring 
JL changes inside set, punched 
chassis and volume control 

\ . 

5" PM speaker with output 

tronsformer, matching heod- •;> 
phone output S2.80 f* 

Duel receiver rock FT2277A with connecting :> 
plugs $1.00 

Shock mount for above rack ... SI. 00 

Single transmitter rock FT. $1.00 y 


POWER 

RHEOSTAT KIT 

Alt knob types in 
25 and 50 watt 
t.R.C., etc. 

5 fo* $ 2.95 


OUR BEST 

CONDENSER BUY 

An ideol power supply 
filter has 2.5 MFD., 2.5 
MFD., and 5 MFD., sec¬ 
tions at 600 V. working. 
Alt oil filled, QC 
extro special.. xDC 


CONDENSER SPECIAL 

Grond new ttenderd 
brend 2 MFD. 600 toe 
V. oil fitted filter 
condensers, porce- SI,00 
lain insulators. 


MICA CONDENSER KiT 

An excellent assort¬ 
ment with silver r\/- 
mica and regular. Zu 
All color coded or 
marked. ^I.UL 


T32 TABLE MICROPHONE 

One of the Army's best. Built by Kel- gf 

logg, ideal for foctory coll system, ■ 

puolic address, omoteur uset Brand I 

new in original cartons, $095 
add postage for 5 lbs . 

DC POWER SUPPLY KIT 

Supplies 24 V D.C. ot 100 MA 
^ ^ from 110 V A.C. for operating 

k 4 24 V electric motors ^ trains, 

! etc. Complete Sa 49 

ready to build . 2 

MINIATURE ELECTRIC 
MOTOR 

^HNBnonly 114"xr'x2" 

» 6000 RPM . 


G.E. CIRCUIT BREAKER 

Protect your equipment at 
one-fourth of cost, new G.E. 
50 amp. 220 V. OC 

circuit breakers ^2* zD 


CERAMIC CONDENSER KIT 

20 beautiful condensers all 
marked or coded, mony zero 
temp. coef. types. 


V 2Vi" VOLTMETER 

I?; Ideol for making pocket tester, 

Scale 0-3 D.C. volts, made by 
i; Weston ond Simpson. Tester dio- WBSPii|B||Hp 
gram and Multiplier 
jT Resistors for 30-300 V. ^ I q|- 

D.C. included . Y ^ •VD 

. •• • -: » ■ ■■■■■ • ■ v. 

^ MILITARY POWER TRANSFORMERS 

CONVERSION Convert your militory receivers 

•; without rewiring the filament. 

J: "A" type supplies 500 VCT ot 50 

^ i A’ 

type supplies 500 VCT at 50 

I 12V ot 1 amp. 

$: State whether A or S#s9S 

•If B type desired . 2 


RESISTOR KIT 

The best ovaitable oil in< 
suloted color coded in V2* 
1-2 watt sizes. 


7l& NEW 194, HEATHKIT 5 INCH 

OSCILLOSCOPE KIT 


AIRCRAFT INTERPHONE 

AMPLIFIER 

New BC 347C using 6F8 
tube with tube ouncer, 
transformers, OQ 

diagrams, etc. z3 


New improved model of the famous Heothkit Oscilloscope. Building 
an oscilloscope is the finest training for television and newer 
servicing technique and you sove two-thirds the cost. AH the 
feotures and quolity of instruments selling for $100.00 or more. 
Supplied complete with cabinet, two color panel, 5BP1 tube, 2 
5Y3 tubes, 2 6SJ7 tubes ond B84 sweep generator tube. Power 
transformer supplies 1000V negative and 350 volt positive. Sweep 
generator 15 cycles to 30 M. cycles. Hos vertical and horizontal 

amplifiers. Oil filled filter condensers for long life. _ 

Nothing else to boy, com- 
plete blueprints and in* 


TRIMMER $ 

CONDENSER KIT | 

10 brond new vo* | 
riables 12 MMF to $ 
50 MMF ceromic -j 
insulated. ? 

$ 1.95 I 


structions included. 


455 KC I.F.'s 

Dual slug 
tuned square 
can. 


' w# WiltTbSCfa 


BENTON HARBOR, MICHIOAN 


BUILD YOUR OWN QUALITY TEST EQUIPMENT 


RADIO-CRAFT for FEBRUARY, 1948 
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liiloSEM*^’*^ 


^ GET ON 

^ OUR MAILING LIST— 
ALWAYS something NEW 

prompt expert service on 

ALL SPEAKER AND PHONE REPAIRS 


? 4" PRECISION ETCHED DIAL. Calibrated O-lUO 
? over 180*" Platod brass, hole, selsciw ...39 

I EXPERIMENTAL TUBES. 20 asstd. rocelvlnj: types 
i for testing, research, etc. Filament tested. . .. $ 1.00 

\ AUDIO TRANSFORMER. 3:1. DC resist. 800/7000. 
^Hermetically sealed. Base mU., . .69 

t RCA VICTOR POWER TRANSFORMER for models 
? R-32, 45 . 53 or 75. Unshielded . S5.95 

I PUSH BUTTON ASSEMBLY. 5 Petition. D.P.. cir- 

i cult transfer. 5* long. 1^* deep. shafts . 69 

: With set of 5 matched bakelito knobs.95 


TELEVISION SAFETY WINDOW for 7" tuDe, CIm i 
h^. convex plastic, iloulded flanko for mtg. . . .49 | 

changer base sliders. Smooth ball-bearing j 
10%" extension. With brackets for side or bot. • 
mtg . Per pair $1.98 * 

BLANK CHASSIS. Rustproofed . 

•teel ... 29 : 


120" WHIP ANTENNA. 3 steel screw-In sectloni. 
ivea liter-proofed, with hvy. duty spring type intg. 
base . $1.98 

»/." LINEN BAKELITE STRIPS, 13%"xlV 


3 for .25 ^ 




KENYON TRANSMITTING TRANSFORMERS. Hvy. duty com. 
ponents. designed tor AMATEUR & P.A. use. All fully shielded. 


MODULATION 
Transformer ( B46- 

RF). Couples P.l*. 
Class B 46's or 59's 
to 4000 ohm RF load. 
20W. Mtg. 2''x4%'’. 
Shpg. ut. 6 lbs. $2.25 


OUTPUT Transform¬ 
er (#02470). Couplet 
single 2A5. etc., 
to 4. 8 or 15 ohm 
voice coll. 15W. AItg. 
2"x3%'’. Shpg. wt. 4 
lbs . $1.98 


RG-8 U COAX. 52 
ohm.r 4 ft. lenKthB 
with two PL-259 
connectors 

.39 

ANTENNA 
LOOPS. Hi^h 
eain, spider 
wound. 

.29 


soP®'' 


HANDY RADIO 
PARTS KITS 

R.F.. ANTENNA 

: & osc. COILS. 10 

S a8.st(L . 98 

,#2 — SPEAKER 
» CONES. 12 asstd. 4" 
1 to I2r moulded & free- 
) edge (magnetic incl.). 

I ].e8S voice colls.. .$2.00 
S3 — MOULDED 
J A K E L I T E CON- 
t DENSERS. 50 assn 
.00001 to .2nifd. 200- 
600\W. Clearly 

‘ marked . $2.95 

#4 —TUBULAR BY- 
; PASS. CONDENSERS. 
! 50 asstd. .001 to 2 mfd. 
I 200-600\W. Standard 

I brands . $2.49 

, :r9_wAFER SOCK¬ 
ETS. 12 asstd. 4 to 7 

> prong ... 25 

' if 10 —VOLTAGE DI¬ 
VIDERS. 10 asitd. 

> standard. muUi-tapped. 

* High wattagos incl. 

SI.98 

if 12—MICA PADDERS 
A trimmers. 15 
! a.sstd. incl. multiple A 
ceramic base.69 


PRECISION 

RESISTORS 



+ 1% WIRE- 
WOUND 


(Standard Brands, etc.) Ohmaces: 2.35. 11, 24.5, 100. 
130. 405. 840. 1740, 2500. 3300. 5290. 7800. 30K. or 

50K . ea. 35c: 3 for $1,00 

MEGOHMS: .1. .125, .2. .25, .4. .5. .6. .75....ea. .49 
SPECIAL!!—! MEGOHM (IRC) . ea 75c 

^IGH POWER ANTENNA TUNER 

Brand new units. Range; 1500-7000 Kc. 

Hasily converted to higher freQ. Grey metal case 
contains; 20-75 ma siIver-pUte<l variometer 
(O.D. 4%"x8*I. edge-wound vrlth separate inducL 
& coupling ticklers, livy. duty 250 mmf. 7000V 
Johnson variable (4 "sQ. xil'); 3" sq. TVlPlett 0-8 
UF meter A ITtermocouPie. With Instruction book 

I5"x^ljj"x23"’. Shpg. wt. $14 95 

ALNICO MAGNETS 

POWERFUL ALNICO MAGNETS in many sizes A 
' shapes always in stock \Yrite for latest Illustrated 
' suPDiement. i^eb Special — Round bar. plshd. Poles 
O.D. 

TUBES: Perfect condition, but In unsealed cartons. Md»t 
types in stock at up to BO^o Off list. E>v<ir>' tube guar¬ 
anteed OO days. 

if 20, 97 or 40 . ,29 

Jr75. 76, 77. 78. 89.. r,Y3. 6H6 Or 6K7 . 39 

ra.’i. 30, 37. 30. 5Y4. 6C5. «F5. 0J7, CU7. 6V6, 

eSA7. 0SK7 or 12SK7 . 49 

#IA7, 1H5, IN5. 1R3, 6A3, 0U5. 0X*. 7a7. 7C5. 

ice. 7Y4, .'lO. 50BrS or 50LO . . . - , .59 

Tube cartons: PUin white 

Miniature (I* sq. x2Mi«7 Per ]00..>.. . 5 .9* 

CT hIw (IW* «I- X 34^*0 Per lOO . St.25 

Medium tl aq. x 4V'4^ Per lOO.St.49 

Large (2*' st|. x 5*0 Per lOO . Si.79 

Min. Order S2.00—20^^ Deposit Required on All Drders. 
Please Add Sufficient Pn«tage. WRITE DEPT. RC'2. 


OUTPUT Transform, 
er {#B203RFA). 
Couples P.P Clan B 
203A‘s to 2500 ohm 
JIF load. 50\V, Mtg. 
2%"x8iy4". Shpg. wt. 

II lbs . $2.49 

DYNAMIC MIKE A 
HEADSET (B-19). 
Both are sensitive 
moving coil type. Adj. 
rubber cushion^ 
phones: press-to-talk 
hand mike. Brand 
new 

$2.69 

. Dynamic headset . 
only $1.75. 

Hand mike 
only $1.29 




NEW 

RADIO PARTS 
ASSORTMENT 
AMATEUR'S \\ 
SERVICEMEN! 
BXPERIMENT- 
^ ERS ! Don't miss , 

I this outstanding: buy i 
i in new & dismantled ' 

I radio & electronic 'i 
[parts! 17 FULL [ 
I POUNDS of eXHLS. 
TRANSFORMERS. 

' WIRE. RESISTORS. 
HARDWARE, CON' > 
) DENSERS. SPEAK-* 
>ER ACCESSORIES 
CHASSIS. SUB-5 
; ASSEMBLIES, etc.. 

* etc. 

^ All these and more [ 
for only 


TRANSATLANTIC NEWS 

(Continued ftoin page 38) 


with. At first sight this appears para¬ 
doxical: why bother about reproducing 
sounds that the ear cannot hear? But 
everyone with a sensitive atid musical 
ear admits that there is something lack¬ 
ing even in reproduction reputed to 
bring out all frequencies in the normal 
audible range up to, say, 16,000 cycles. 
Possibly the very high inaudible har¬ 
monics of certain instruments in an or¬ 
chestra beat together and produce au¬ 
dible sounds corresponding to the differ¬ 
ence between these frequencies. Such 
beat frequencies are necessary for gen¬ 
uinely faithful reproduction and they 


cannot of course be there unless the 
ultra-audio frequencies which give rise 
to them are reproduced. 

That seems quite likely, but it is also 
certain that the ordinary radio listener 
will never develop any real enthusiasm 
for the very high audio frequencies un¬ 
til we have found some means of elimi¬ 
nating harmonic distortion from our 
loudspeakers. Second-harmonic and 
third-harmonic distortion are most dis¬ 
tressing to the ear. The only way to re¬ 
duce their effects in the ordinary broad¬ 
cast receiver of today is to turn the 
tone-control knob well toward the “mel¬ 


low” position—thus cutting out all fre¬ 
quencies above about 4,000! 

Parallel transmitters for power 

It is now possible for the first time 
to describe a remarkable new system of 
obtaining very large power outputs for 
: broadcasting by linking several similar 
transmitters together, which was de¬ 
veloped during the war by the BBC. It 
became urgently necessary to install a 
400-500-kw station, both to ensui-e cov¬ 
erage of the whole country in case ex¬ 
isting transmitters were damaged by 
I enemy bombing and to conduct news 
services for enemy-occupied European 
i countries. The only transmitters avail¬ 
able were several 150-kw units. These 
units could be “pepped up” to 200 kw 
and it was decided to devise means of 
combining the outputs of two of them to 
produce a transmitter with a power out¬ 
put in the region of 400 kw from the 
common antenna system. Results were 
so entirely satisfactory that 4 units were 
later teamed up on a site near Hull on 
the northeast coast to form an 800- 
kw transmitter for the European serv¬ 
ices, Today the BBC has adopted the 
linked-unit system as standard for the 
new medium- and long-wave stations. 

Many difficulties had to be overcome. 
It is simple to match the carrier fre¬ 
quencies of 2 or more units by driving 
them from a common oscillator; but it 
is another matter to ensure that the out¬ 
put r.f, voltages are equal and in phase, 
as they must be. Further, the phase and 
amplitude of the modulation in the out¬ 
puts must be made and kept precisely 
the same. Another thorny problem was 
that of the breakdown of one of the 
units; unless automatic safety devices 
could be provided, the transmitters re¬ 
maining alive would be working into an 
incorrect load impedance and would feed 
r.f. power into the dead unit. These 
snags were overcome. A variable phase- 
shifting network is inserted in the low- 
power circuits betw’een the common 
crystal drive and the drive input of 
each unit. When pha^ing-up, each unit’s 
output is run up to full power on a test 
load. A signal derived from a trans¬ 
former in the test load is applied to one 
pair of plates of a c.r. tube, a reference 
signal taken from the common drive be¬ 
ing applied to the other pair. The phase 
shifter is then adjusted until the trace 
becomes a straight line at 45° to the 
vertical. An a.f. line-up follows. When 
all units have been dealt with, they are 
switched to the antenna bus-bar through 
a combining unit set to the correct load 
impedance, the main high-voltage sup¬ 
ply being off. When all is ready, a 
ganged switch applied the high voltage 
to all units simultaneously. Should any 
unit break down when the team is in 
operation a drive-suppressor comes au¬ 
tomatically into action and cuts the 
high voltage supply to all transmitters. 
Nor can they be restarted until the 
dead unit has been disconnected from the 
antenna bus-bar and the combining unit 
set to the new correct load impedance. 
One of the strong points of the system is 
that even complete breakdown of one 
transmitter causes only a momentary 
, break in the program. 
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THIS BIG BOOK ELIMINATES 


I_I0 METER RECEIVER 

(Continued from page 44) 


a bowl of,water, leaving only the pins 
exposed. The iron can be applied direct¬ 
ly to the pins without damaging the 
polystyrene, which is under water. 

After the leads are soldered, there is 
still a chance to make slight changes 
in frequency range by displacing the 
turns. After everything is satisfactory 
the turns are kept in place by applying 
Amphenol 912 coil dope, but don^t use 
too much. This dope softens the poly¬ 
styrene and ruins the appearance of the 
coir form when too much is used. We 
found a few drops at 3 or 4 places 
around each turn sufficient. Don't try to 
cover the entire winding. The dope can 
be used to tighten coil pins loosened by 
tbo much heat from a soldering iron. 
Apply a drop or two where the pin en- 
teis the polystyrene. 

Less trouble will be experienced if the 
detector stage is completed and made 
to operate alone first, and the r.f. am¬ 
plifier tackled afterward. The primary 
of the detector winding is used as tem¬ 
porary antenna coil. 

The r.f. grid coils are wound to slight¬ 
ly less inductance than the correspond¬ 
ing detector coils so that the r.f. trim¬ 
mer can be used for resonating. 

Superregeneration 

When operating properly, the set 
should give no sign of oscillation when 
the regeneration control is at minimum. 
As the control is turned up there should 
be a short interval of continuous oscil¬ 
lation and finally (when the control is 
turned up still further) the hiss of 
superregeneration should be heard. If 
no superregeneration can be obtained, it 
may be necessary to increase the screen 
voltage to the detector or to readjust the 
feedback by changing the tap on the de¬ 
tector coil. The lower frequency bands 
will probably give no trouble in this re¬ 
spect. 

There is a possibility that the r.f. 
stage may oscillate. This will also pre¬ 
vent the superregeneration from taking 
place. This is checked by removing the 
first 6AK6 or shorting out its grid coil. 
Make sure that the tube shields are in 
place and that all bypass condensers are 
well soldered with short leads. Of course 
the antenna should be connected when 
making these tests. The antenna is 
plugged into a banana jack at the right 
of the r.f. shield. 

Miniature tubes should be inserted 
carefully in new sockets. These tubes 
are not too rugged since they have very 
thin pins which enter directly into the 
tube envelope. When too much force is 
used, the pins may bend and crack the 
tube. If a defective miniature tube is 
available, it is a good idea to insert it 
several times into the socket to ‘‘work 
it in." 

Operating the receiver 

Although numerous mobile telephone, 
police, and aircraft messages may be 
picked up throughout the range of 2-12 
(Continued on page 64) 
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A COMPLETE RADIO SERVICE 

COURSE. .. • only $5 Complete 

Once in a lifetime, a technical book is 
written that is so important, so complete 
and easy to Understand that it is used al¬ 
most universally by members of an entire 
profession — and Ghirardi’s MODERN 
RADIO SERVICING is exactly that kind 
of a book« It gives a complete course in 
radio-electronic repair work by scientific 
methods. Included is a thorough explana¬ 
tion of Test Instruments, how they should 
be used and why—even how to build your 
own; Receiver Troubleshooting Procedure 
and Circuit Analysis; Testing and Repair of 
All Components; Installations; Adjustments, 
etc., etc. — also How to Start and Operate a 
Successful Radio-Electronic Service Busi¬ 
ness. 1300 pages. 706 helpful, illustrations. 
Self-Test Review Questions make study easy. 
Only $5 <$5.50 foreign). 


NEEDLESS TESTING ... on 4 jobs out of 5! 

There’s no magic about it? Just common sensei 
Over 400 pages of Ghirardi’s 744-page RADIO 
TROUBLESHOOTER’S HANDBOOK contain 
tabulated and indexed listings of common trouble 
symptoms, their causes and remedies for almost 
every radio in use. Actually, it gives specific 
trouble listings for over 4800 home receivers, 
auto radio and record changer models of 202 
manufacturers! Just look up a defective radio’s 
make and model. The HANDBOOK tells exactly what 
the trouble is likely to be—exactly how to fix it. 4 out 
of 6 jobs can be handled by this method—in % the 
usual time BECAUSE TEDIOUS TESTING IS ELIM¬ 
INATED. Over 300 more pages contain service hints, 
alignment data, tube information, graphs, diagrams 
and charts to help you fix ANY RADIO EVER MADE 
in far less time and at greater profit! Only $5 com¬ 
plete ($5.50 foreign). 5-DAY MONEY-BACK GUAR¬ 
ANTEE. 

... NO PREVIOUS EXPERIENCE NEEDED? 


euARAtimo 

TO HELP YOU LEARN 
COMPLETE BASIC 
RADIO-ELECTRONICS 
.. . for beginners! . 





COMPLETE BASIC RADIO- \ / 

ELECTRONICS ... for beginners * 

Sales records prove that more Radio-Elec- 
Ironic beginners have gotten their start 
from Ghirardi’s 972-page RADIO PHYSICS 
COURSE than fi*om any other book or 
course ever published. It’s a complete radio 
course in book form — ^so head and shoulders 
above anything else that it is used as the 
basic text by thousands of students and by 
schools in 82 different countries of the 
world? Everything is explained as simply 

as A-B-C. Over 300 pages are devoted to v 

Basic Electricity alone. 608 illus-_l_ 

trations help you learn fast. $5 
($5.60 foreign). 

” ' . .. ^ 

DEPT. RC-28. MURRAY HILL BOOKS. INC. " 

Madison Ave.. New York 16. N. Y. I 

® □Enclosed fmd $. for books cherked; or □ send C.O.D. ® 

y ■ (no forelRn C.O.D/s) for this nmcsint plus poststre. It l.s under* I 

I stood I may return book.s for refund wltldn 5 duTs If not fully | 

I satisfied. I 

□ RADIO TROUBLESHOOT* □ MODERN RADIO SERVICING I 
ER'S HANDBOOK $5 ($5.50 $5 ($5.50 foreign) Z 

( foreign) ■ 

□ MONEY*SAVInG COMBINATION OFFER: Both of the above I 
f i ■ big books, only $9.50 for the two ($10.50 foreign), ■ 

I □RADIO PHYSICS COURSE $5 ($5.50 foreign). | 

Let GnirardPs TROUBLESHOOTER^S ■ I 

HANDBOOK save you time on com- I Name . I 

mon radio service jobs! Let hit MOO* " ^ 

ERN RADIO SERVICING train you I I 

for complete. Professional electronic I I 

work. Get BOTH BIG BOOKS at spe- _ ■ 

clal price of only $9.50 for the two. I City & Zone.. . .State. I 

See 1^^ l__ 
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Two Great Money-Savers 


OHM CHEST* 

with 100 Insulated Resistors 

This handsome'Chest has 20 CompartmenH, 10 in 
the base and 10 in a removable tray. Waingt fin¬ 
ish; brass hinges and fastener. Contains 100 re¬ 
sistors stamped with resistance values, 5 ohms to 
20 megohms, '/j watt to 2 watts, color coded. 
Every siic is popular! 


CAP CHEST 

with 27 ''Akrad'' Condensers 

A terrific buy! We want you to try the amating new 
Olson “Alcrad" Condensers, so we pack 27 "Altrads" 
{a $31.45 List Value) in a beautiful walnut-finish wood 
^hest with hinged lid and 6 compartments — and 
send you the whole works for only $9.95. Wow! 



Order now! 

CuAN. Cap 


CONTENTS: 


2 

10 

_ 25 

$0.75 

_ $1 50 

2 

75 

74 

A4 

t.70 

« 

20— 

140 

04 

4.75 


40 

. 140 

I.IO 

_ 5.50 

4_ 

.20-20 

ISO 

t 10 

5 20 

5 

S 

450 

. .95 _ 

4.75 


s 


9 


Wahyt Finilti«d 


95 

COWPIETE 


5.40 
. 2.6S 
TOTAL $31.4$ 


iJ5_ 

2.65u. 





with each Ohm 
Chest ordered, you 
get our ”Resist-0*Guioe 
free. Revolving wheels in 
color show all resistance 
values. ^ 


GUARANTEE 

Use 5 Olson '‘Altrads." If 
for any reason you are not 
satisfied, you can return 
the rest with Cap Chest 
and get back the $9.95 
pr and postage. 



OLSON 

RADIO WAREHOUSE me. 
73 E. MILL ST. 


Q Send me _ 
at $4.95. 

□ Send me — 
at $9.95. 

n f enclose $_ 

Olson pays the postage. 

NAME _ 


Ohm Chests with 100 Insulated Resistors in each, 
Cap Chests with 27 "Akrad" Condensers In each 


Q Send my order C.O.D. 
I will pay the postage. 



(PImi* Prim) 


ADDRESS- 
CITY _ 


-STATE- 



Over 80,000 Sold! 


THE OjO DATA BOOK 
IN THE RADIO FIELD 


New Enlarged Edition Ready! 


“Reference Data for Radio En¬ 
gineers” is not another hand¬ 
book—rather, it is a valuable 
compilation of material gath¬ 
ered by IT&T engineers 
throughout the world for the 
solution of everyday communi¬ 
cation problems. Brings to the 
engineer and advanced amateur 
a storehouse of factual data. 

Sold in bookstores, coast-to- 
coast. Greatly enlarged 2nd 
Edition has 336 pages, 400 
graphs and tables. Hailed by 
educators and communications 
authorities. 

New edition in durable green 
fabrikoid binding, $2,00. Or take 
advantage of low quantity price 
for 12 or more to single address 
($1.60 each). 


REFERENCE DATA 
for RADIO ENGINEERS 


IT4T Publication Dept. A-19, 67 Brood St., New York 4, N. Y. 
If not yet in yovr bookstore, order with thi» coupon 


I- 

I Reference Dota for Radio Engineer* 

j ITAT Publitotion Dept. A-19 

I 67 Brood St., New York 4, N. Y. 

I I enclose_dollar*, 

I for which send me-copies, 

I ot $2.00 per copy, ($1.60 for 12 or more to one address) 


1 


L 


NAME^ _ 

ADDRESS _ 

CITY _ ZONE_STATE 

DEAlER'S ADDRESS _ 

Spec*ol Discounts to Bookstores 


J 


1—10 METER RECEIVER 

(Continued from page 63) 


j meters, the most interesting transmis¬ 
sions will probably be Ihe amateurs and 
i the FM broadcasts. This is especially 
true of the 10-11-meter ham bands 
which are consistently hot. Long-dis¬ 
tance signals are heard much of the 
time on these bands, even with a short, 
simple, antenna. 

C.w. signals may often be heard. To 
receive them, back down the regenera¬ 
tion control until the superregeneration 
hiss just disappears. For loudest volume 
reduce this control still further until 
the detector is just above the point of 
oscillation. The control may cause a 
slight change in tuning so both may 
have to be adjusted. For weak phone 
stations, superregeneration must be 
used. The hiss will die down as a sta- 
j tion is tuned in. The stronger phone sta¬ 
tions come in better on a non-oscillating 
detector with plenty of regeneration. 

More than a dozen stations can be 
heard at this location (Brooklyn) on the 
new 88-l08-mc FM band. Although this 
' is essentially a local band, one FM sta¬ 
tion picked up here is located at White 
Plains, 30 miles away. Others in New 
, Jersey and Long Island are also heard 
regularly with a straight-wire antenna. 
These weaker stations are heard with 
a superregenerating detector, 

! Four or 5 of the local FM stations 
j come in with very good signal strength. 
It is found that such loud stations are 
I heard best with the detector in a non¬ 
oscillating condition. The regeneration 
j control, however, should be turned up 
I to just under the point of oscillation. 
The listener who is accustomed to AM 
broadcasts only will be pleasantly sur¬ 
prised at the clarity of speech and music 
and the wide dynamic range of the FM 
' transmissions. Although this simple set 
I cannot compete with more elaborate re- 
I ceivers using multi-tube amplifiers, dis- 
j criminators, and cascade limiters, many 
of the FM stations heard have far bet- 
I ter fidelity and tone than the local AM 
I stations picked up on a superheterodyne. 


I COIL DATA 

I All coils wound with No. 22 enameled 
wire—detector secondaries are cen¬ 
ter-tapped— 



Band 1 

26-3U 7)1 c. 


L, L, 

U U 

turns 

6^2 3 

7^^ 3 

height 

3/8 1/8 

3/8 1/8 


Band 2 

42-56 me. 

turns 

3 2 

4 2 

height 

1/4 1/16 

1/4 1/16 


Band S 

85-110 me. 

turns 

A* 2 

3* 2 

height 

5/16 1/16 

1/4 1/16 


Band U 

120-150 me. 

turns 

3* 1% 

2* 1 

height 

1/4 1/16 

3/16 1/16 


* '4-inch diameter coils placed within 
coil forms—all others are wound 
outside the %-inch forms. 
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BC-946 as B.C RECEIVER 

(Continued from page 26) 


delay is about 0.5 second for the good 
bass response of this set Both diode 
plates are used to avoid loading the last 
i.f. transformer and to keep the imped- 
ance-to-load-resistance ratio low. One of 
these plates is for the separate a.v.c. 
system and has a small voltage delay 
from the cathode bias of the first audio 
amplifier. The diode which was orig¬ 
inally grounded is used for the a.v.c., 
with two 3-megohni resistors and a 
.OOOl-jif condenser, as shown in the 
schematic. The condenser was salvaged 
from beat-frequency oscillator com¬ 
ponents. The a.v.c. kicks in at the 
right point and will hold all but the 
most rapidly fading stations at a con¬ 
stant level. The cathode resistor causes 
the grids of the tubes operated by the 
a.v.c, to have a lower resistance to 
ground. 

It might be well to note that all the 
115-v a.c, lines run down one side of the 
chassis, and the audio line to the volume 
control down the other. To reduce elec¬ 
trostatic hum pickup, the heaters of the 
tubes are nearer ground potential as 
they are nearer the front end of the set. 

The i.f. selectivity may be broadened 
for better high-frequency audio re¬ 
sponse, After aligning the trinamers for 
maximum signal, each one may be 
turned a little out of alignment, turning 
the first to the right, the second to the 
left, and so on. This will of course in¬ 
crease interference from adjacent chan¬ 
nels and lessen the sensitivity. 

You are faced with a dilemma in the 
alignment of the set. You can either 
tune the entire broadcast band, and as 
a result have the low-frequency calibra¬ 
tion off by 20 kc, or lose the range from 
about 1530 up. If you prefer' to have the 
entire broadcast band and lack a signal 
generator, set the main tuning condenser 
for its highest frequency point and ad¬ 
just the oscillator trimmer C4e until you 
get the end of the broadcast band or the 
beginning of the police band. It may be 
advisable to do this at night if there 
are no near-by stations at the extreme 
high end. Then the mixer trimmer and 
the antenna trimmer are adjusted for 
maximum output. Now comes the dirty 
work. Remove the tuning indicator dial 
and file off the little key on the shaft. 
Tune the set to a known station at about 
1500 kc or just below and move the dial 
about 3 degrees past the original pin 
and lock it to that station's correct fre¬ 
quency. 

Set the oscillator padder for mini¬ 
mum capacitance. This will cause the 
set to be calibrated for the high fre¬ 
quencies and will read higher than the 
true frequency for the low end. If you 
are partial to the low end of the band, 
lock the dial nut with the dial set prop¬ 
erly at a low-frequency station. 

Don't be alarmed if, the performance 
of this set is better than that commer¬ 
cial communications set you paid $70 
for. 

RADIO-CRAFT for FEBRUARY, 



Yessir! In producing the ESPEY Custom- 
Built Chassis we have kept in mind the 
need for full, well-rounded design, moulded 
to meet the needs of a discriminating mar¬ 
ket. The Model 7-B is only one of the 
qualify line of custom-built receiver chassis 
produced by ESPEY. It is carefully en¬ 
gineered and manufactured to give abso¬ 
lute satisfaction in any type of installation. 

For further details about this and the rest 


The 7-B is an AM/FM superheterodyne 
receiver with 11 tubes including a recti¬ 
fier tube, operating on 105/125 volts AC. 
50/60 cycle. Wired for phono operation, 
this superbly engineered receiver is sup¬ 
plied ready to operate with 10” PM Speak¬ 
er with Alnico No 5 magnet, antennas and 
all necessary hardware. 

of the ESPEY line, write to Dept. C today 



Rear view of set. The 
i.f. transformers and 
coils under the chas¬ 
sis are all plug-in, and 
may be removed af¬ 
ter holding screws at 
corners are taken out. 
Several methods of 
mounting the power 
pack may be adopted, 
from mounting it on 
rear of the chassis to 
making a separate 
pack and plugging 
into Jack 2. 
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IA5GT.. 

47c 

12AT6. 

., .47c 

9002. 

.4IC 

IH5GT . 

.47c 

12C8. 

...49c 

9003 . 

. .,31c 

IN5GT . 

.59c 

12SA7GT... 

. 47c 

9006 . 

... .41c 

1R5 

.59c 

12SG7. 

.49c 

1E36 . 

.19c 

2x2/879.. 

.39c 

12$K7. 

47c 

1H20. 

.I9c 

3Q4. 

.72c 

12SQ7 

.47c 

ZC2b. 

49c 

3Q5GT. 

.69c 

12S07GT.. 

. 47c 

3BP1 . 

.11.00 

5Y3GT.. 

.43c 

12SR7. 

.69c 

5CP1 . 

11.75 

6AG5. 

.69c 

280 7.. 

, 79c 

3D2IA 

.$1.00 

6h6 

.49c 

35L6GT. 

.47c 

15E. . 

$1.95 

6J6 . 

.59c 

35W4.... 

.45c 

15B . 

$1.95 

6SA7. 

47c 

50A5. 

.65c 

RK34/2C34.. 

.. 79c 

6SA7GT . 

.. .47c 

50B5. 

.47c 

HY114B 

79c 

6SH7. 

.34c 

11723 . 

.. .79c 

HV615 . 

.79c 

bSK7GT . 

. 47c 

954 . 

. .39c 

801A 

. 99c 

bSQ7 . 

45c 

955 . 

. 39c 

803... 

$3.75 

bV6GT/G. .. 

.. .47c 

1613 . 

.25c 

807 . 

.. .90c 

6X5GT . 

.45c 

1619 . 

.13c 

830B . 

.$1.95 

7C4 

.59c 

1624 . 

.25c 

1005 . 

....49c 

7E5. 

59c 

1625 . 

.25c 

1960 . 

.$1.00 

7Y4 

59c 

1632 

.25c 

VR90. 

..,79c 

7Z4. 

.59c 

1633 

25c 

VR150. 

.79C 



HjJiQ 

ilC 

I3B 



Tests performance, leak* 
«{ie anJ shorts in ALL 
receiving tubes, even 
su b> m 1 n iatu re and 
a.corn. PLUS provision 
for tubes that may bo 
^ Invented. Durable con* 

struction Is fully shielded: dust* 
proof Case. hUh 'Visibility meter, illuminated 
chart: no books or charts to be misplaced. Slm« 
pie. fast operation with positive contact slide* 
switches; tests EVERY tube element. 110 volt AC. 
ibVi's I4H'. $9Q5(> 

MA*2193 . . 

PORTABLE DACO TUBE TESTER 

Same construction and operatinti features as 
counter model. Enclosed In sturdy case with dur* 
able black leatherette covering. SQ 950 

12H'X MA-2194 . 


PHONO AMP and 
RECORD CHANGER 


inexpensive phono am¬ 
plifier and record chan tier 
^Ich “bill set'* features. 

Posltive*uction Crescent 
Chancer handles 10* and 12* 
records without jammlnC: AnCcr-tip 

button. Llchtxveicht counter-balanced 
pickup arm with Shure crystal and lifetime floaC- 
Inc sapphire needle. 78 RPM constant-speed 
hljlh-quailty amplifier 
■^mpletc with tubes. coOQC 

Base measures |5H x 12^' x b’. M.\2I 
Base wltl* motor, turntable and 
record chtinCef. MA-2192. 




New Radio-Electronic Patents 


from 

ID-AM ERICA 

Look at these sensational buys In brand-new. 
unused, top-quality radio parts and electronic 
equipment. You've nc%cr seen big buys like these 
before! And that’s only the bcUlnnlnit. These 
values are but a fe»v of the hundreds and hun- 
dred.s of Items Mid-America has In stock rliiht 
now. Write for free catalotl. You'll save moneyf 

New Standard Brand TUBES 
at World*s Lowest Prices! 


By I. QUEEN 


ELECTROSTATIC PICKUP 

Charles M. Sinneff, Westmont, N. J. 

(Assigned to Radio Corp. of America) 
Patent Mo. 2,423,208 

An electrostatic pickup patent has been issued 
to an inventor who has already done considerable 
work in this field. The present invention is an 
improvement over previous types of electrostatic 
phonograph pickups. 

As shown in the figure, the needle itself forms 
the variable capacitance. It is made of 2 con¬ 
ducting portions separated by a dielectric. One 



*1495 


15 ' HIGH-FIDELITY 
DYNAMIC SPEAKER 


Husky 25-w8tt dynamic speaker 
for use where perfect reproduc¬ 
tion 19 desired. Ideal for both 
indoor and outdoor Installations. 
I2.S00 ohm field. 16 ohm voice 
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FM anil HAM ANTENNA 


AN*104-B. 14-$vave at 100-156 MCt formerly used 
with SCR-522| 274-N, ARC-5. A pair make ao 
excellent broad-band dipole for FM reception. 
Coaxial connector la base. Very sturdy: use any* 

MA^Viss .- 39c 
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Portion is very’ thin and therefore can vibrate 
much more freely than the other. As the needle 
follows a modulated record groove the audio 
vibrations Cause the dielectric to he compressed 
and released alternately at the same audio rate. 
This varies the capacitance between the 2 con* 
ducting portions of the needle which jire con¬ 
nected across an oscillator tank circuit (by trans¬ 
mission lines through the pickup arm.) 

The varying capacitance causes frequency 
modulation of the r.f. oscillations. The output 
circuit T is slightly mistuned so that the mid¬ 
point of its resonance curve slope corresponds 
to the unmodulated r.f. oscillation. As the latter 
is rallied and lowered (by the needle vibrations) 
the output amplitude also varies. This amplitude- 
modulated r.f. can be detected, amplified, and 
reproduced as usual. 

One form of special needle is shown in the 
enlarged illustration. Dimensions may be approxi¬ 
mately as follows: 

A .012 inch 
B .005 inch 
C .003 inch 

The conductive portions may be of some very 
hard alloy such as steel or tungsten. The dielec¬ 
tric may be made of rubber or mica, or other 
suitable material. 

REACTANCE TUBE 

Murray S. Crosby, Riverhead, N. Y. 
(Assigned to Radio Corp. of America) 
Patent No. 2,422,082 

Oscillator frequencies are conveniently con¬ 
trolled by reactance tubes. This patent describes 
a simplified a.f.c. receiver. 

The basic principle is simple. The oscillator 
tank is shunted by a reactance in series with a 
variable resistance. As the latter is decreased, 
the reactance has a greater effect in changing 
the frequency. The actual circuit uses a triode 
tube whose input is connected in series with C, 
the reactance. Coil L is a choke which merely 
completes the grid-to-ground circuit while main¬ 
taining the r.f. circuit through the triode’s in¬ 
ternal resistance. 

The plate of the triode is supplied by the 
d.c. output of a discriminator-rectifier. As this 


voltage becomes lower, the tube input resist¬ 
ance becomes greater. The frequency of the local 
Oscillator then becomes more nearly ^hat value 
which is determined by the tank inself. As the 
plate voltage rises, the tube input resistance 
(shown dotted) becomes lower. C is then prac¬ 
tically in parallel w'ith the tank and causes 
the frequency to drop. This control can be used 
to retune a receiver which is slightly off res¬ 
onance. 

MINIMUM VOLTAGE MEASURE¬ 
MENT 

John R. Boykin, Baltimore, Md. 
(Assigned to Westinghouse Elec. Corp.) 
Patent No. 2,425,987 

Vacuum-tube voltmeters are usually peak-read¬ 
ing instruments calibrated in terms of r.m.s. 
Their deflection is proportional to the peak of a 
unidirectional, fluctuating voltage applied during 
any short interval. Sometimes it is necessary to 
know the minimum value of a fluctuating voltage. 
The circuit described here can be used for this 
purpose. 

A rectifier is used with a condenser input R-C 
filter. This type o5 filter causes the condenser 
voltage to rise to the peak applie<l value when the 
rectifier resistance is negligible. In this circuit R 
and M have resistances much larger than the 
resistance of the rectifier. 

The voltage applied to the rectifier is com¬ 
posed of two parts: A, a known steady potential 
from a battery or regulated power supply, and B, 
the fluctuating voltage to be measured. They are 
connected with opposing polarity so that the 
input voltage is actually A minus B. It is clear 
that the meter will tend to deflect to the peak 
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Automatic frequency control 
circuit, using a reactance tube. 


of \ minus B. This occurs when B is a mini¬ 
mum. 

To illustrate, consider an A voltage of 150, 
with B fluctuating between 20 and 60 volts. The 
meter will read the peak, 130 volte. If a 0-150 
voltmeter is used (because A is 150), and if the 
calibrated scale is reversed (with zero at the 
left) the meter rends 150-130. or 20 volts, the 
minimum value of B- 

In effect, the instrument is a peak-reading volt¬ 
meter which measures the peak difference be¬ 
tween the two voltages. 

If it is not convenient to use a reversed scale, 
the same measurement can still be made. In this 
Case the result is calculated from A minus P, 
where P is the peak voltage indicated on the 
meter. The minimum or through voltage will 
again be 160 minus 130. or 20 volts, the peak 
difference between the two voltages. 


SELENIUM OVERLOAD INDI- 
CATOR 

George H. Shoemaker, Brooklyn, N. Y. 
Patent No. 2,384,200 

Seleqium rectifiers are widely used because of 
their long life when temperature limits are ob¬ 
served. It is difficult, however, to determine when 
the ratings are being exceeded. 

To safeguard the rectifier, a 
simple thermocouple is used to 
measure the temperature. The 
couple is compost of constan- 
tan and copper wires twisted 
together and fused to the sele¬ 
nium where a small area haa 
been left without an outer layer 
of alloy. A meter is connected 
to the thermocouple to indiciite 
the temperature of the sele¬ 
nium. and indicate the danger 
point. 
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DESIGNING TELEVISERS 

(Continued from page 36) 

-- _ ! _ 

ous voltages that frequently reduce gain 
are thus effectively eliminated. 

Although essentially the video circuits 
are straightforward, excellent response 
is obtained by the use of low resistance ! 
in the detector circuits and a carefully 
designed series-shunt peaking arrange¬ 
ment in both the input and output of the 
section. 

The audio signal is demodulated by 
slope detection, and ample volume is 
provided by the 2 stages of amplification 
that follow. 

The salient feature of the synchroni¬ 
zation separator is the exceedingly low 
voltages employed, a provision that af¬ 
fords maximum limiting. 

Because of the latitude present in 
sweep design, it is always interesting to 
note what considerations guided final 
circuit decisions. The primary one, of 
course, is the selection of an impulse 
generator. Greater flexibility is possible 
in the vertical section because of its low¬ 
er frequency, and consequently the ad¬ 
vantages of a multivibrator can be 
utilized. The problem of stability, how¬ 
ever, must be considered more cautiously 
in horizontal design. Initial plans tenta¬ 
tively called for another multivibrator 
in the horizontal section. Surprisingly 
enough, the only instability that actu¬ 
ally materialized appeared to be inti¬ 
mately connected with interference, such 
as ignition disturbances. Investigation 
soon focused attention upon, the long 
time constant of the c a pa city-gi‘id-leak 
arrangement which originally coupled 
the differentiating network to the 6N7 
multivibrator. At any rate, a direct con¬ 
nection from differentiator to grid, to¬ 
gether with a further lowering of the 
differentiator time constant, reduced the 
problem to such negligible proportions 
that the multivibrator proved completely 
acceptable. 

A common expedient used in the recti¬ 
fier circuits to provide the kinescope 
with an extra 350 volts deserves a word 
of comment. Generally, the low side of 
the high-voltage rectifier is returned 
directly to ground. But since this pro¬ 
cedure has the disadvantage of losing 
the potential available in the low-voltage 
section, it appeared sensible to connect 
the 2 rectifier circuits in series. As a 
precaution against noise pickup, the low | 
side of the high-voltage supply was tied 
to a 360-volt terminal point safely dis¬ 
tant from the r.f. unit. 

Although simplicity in design was 
generally favored as preferable for kits, 
compromises inconsistent with a full 
exploitation of modern television tech¬ 
niques were studiously avoided. At the 
same time, the convenience of inexperi¬ 
enced constructors was borne in mind 
faithfully, and the resulting chassis lay¬ 
out is so commodious that people with 
no previous electronic experience what¬ 
ever have succeeded in wiring the set. 
Moreover, they are spared the vexing 
inconvenience of depending helplessly 
upon the repairman to perform the 
minor rear chassis adjustments that 
sporadically confront all television re- 
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NO EXTRAS 

• AT LOW COST you now can have one of these husre 
screen TifANSVISION Television Receivers, pre¬ 
ferred by engineers. Kit is complete from tubes to 
antenna. 20 hours of the most fascinating kind of 
work you've ever tackled gives you all the big sport¬ 
ing events, on-the-spot news, movies ; ladies will see 
fashion shows, musical comedy, stage shows: the 
kids will be wild about the circus, rodeo, animated 
cartoons — and there are hundreds of other stupen¬ 
dous entertainment features available to the whole 
family. Suitable for large rooms. 

• anyone can build it. Step-by-step crystal-clear 
instructions designed to make assembly ea^y. Top¬ 
flight performance guaranteed by manufacturer. Sol¬ 
dering iron and screw driver only tools needed. Ab¬ 
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quired. Simply follow directions. Thousands of people 
have assembled these superb TRANSVISION Receiv¬ 
ers and now enjoy highest quality performance for¬ 
merly available only in costliest factory-built sets. 
ORDER NOW FOR IMMEDIATE DELIVERY OR WRITE 

FOR FURTHER DETAILS 

(Terms: 10% deposit, bsliince C.O.D. We pay express cbarite.i 
If full payment Is sent with order.) 

Fine walnut finished cabinets for above kits available at 
moderate cost. 

SPECIAL OFFER; To see for Tour* 
self, you may order the Instructions 
separately. Includes parts list, sche- 
atatlc diagrams, stage by stage 
drawings, etc. Send $1.75, credit ap- 
plled to your kit when ordered. 

‘Baled on aTeraCe cost of receivers of comparable price and 
quality. 
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ceivers. One example is the holding con¬ 
trols, which must be touched up when¬ 
ever a gradual change of interelectrode 
capacitances makes the picture flutter* 
The kit builder is more than competent 
to meet such contingencies himself, eas¬ 
ily and quickly, while experience has dis¬ 
closed that the owner of a store-bought 
model must contend with an annoying 
succession of calls upon the repairman. 

A final consideration that demands 
special attention in the kit field concerns 
adequate protection against the high 
voltages present. For the under surface 
of the chassis, an interlock switch and 
a bottom plate are provided, while for 
the top surface a ceramic cap insulates 
the connectipn to the anode of the 2X2. 
The last protective measure is the use 
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of bakelite shafts attached to all con* 
trols with high-voltage connections. 
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ONLY 50c EACH 
$5.00 SET OF 10 


These Books Keep You On Your Toes! 


Here are a total of 640 paKe.s of downright practical knowledjre to help you keep punchin^r away 
at the unknown factors of radio until you have mastered them. Every one of the 10 is worth many 
times its 50c price if you will just apply a small portion of the information gained to your daily- 
work. You*!! be Klad you have the complete set h:indy whenever you are tryinsr to work out a 
particular problem in construction» testing or servicing. You'll like the ensy-to-read type—the clean- 
cut printing—the smart* modern, flexible covers, and the irreat number of illustrations. They all 
help to make learning a pleasure. Order as many as you need today-abetter still, make it all 10. 



No. 29—HANDY KINKS AND SHORT 
CUTS. A carefully edited coaipilatioti of 
lime savers. Kinks oti Atitenmis — Power 
Suphlios — Test Equipment — ServiclnR — In 
the Sliop—Phonographs jind Amplifiers— 
(^Is and Transformers—Miscellaneous. 


No. 30 —unusual patented cir¬ 
cuits. 1944-1946. A gold mine in new 
hook-ups! A selection of unusual circuits, 
many a result of wartime research—of Kreat 
raluc lo anyone Interested In electrotiics. 
Control Circuits—Detectors and Ampliflers 
— Power Supplies -Miscellaneous Circuits— 
FPrelcn Circuits. 


No. 31 —RADIO QU ESTIONS -AND 
ANSWERS. Answers to most fre<iuently 
asktHi questions. Clear seheinatics. Ampli¬ 
fiers — Ueceivers — Transm It lei s — Meiers and 
Test Kquipment — Interphones—Power Sup¬ 
plies- Phono Ampliflers—P. A« Systems. 


No. 32 —advanced service TECH¬ 
NIQUE. An up-to-date collection of infor- 
mation for tlie avdanced serviceman; Vl.suii 
Alignment — Tracking Problem.^ — Negative 
Feedback Tone Control Circuits — Adding 
Microphones to Sets—MatchlnR I..oudspeak 
era—Remote Juke Poxes—Serrieinc Record 
Changers—Hum Fnimlnatlon—PM Servicing. 


No. 33 — AMPLIFIER BUILDER'S 
GUIDE. Invaiiiable for the designer and 
builder of audio equipment. Tells how to 
build a wide variety of amplifiers. Detailed 
design information on; Push - Pul k—ITiase 
Inversion — Bass and Treble Boosters — Vol¬ 
ume Expanders — Resistance Coupling — In¬ 
ternal Feedback. 


No. 34—RADIO-ELECTRONIC CIR¬ 
CUITS. An extensive colimlon of circuit 
dlegrams, with brief, to-the-polnt descrip¬ 
tions of each, including; Interi<ommun[ca¬ 
tions Sysicfns—Power .<4iinplles- Balancing 
circuit 8—V. T. Voltmeters — A mpi lllors—Re¬ 
ceivers —* Phono .Xoipllfiers — Short Wave 
Adaptors—Electronic Relays. 


No. 35—AMATEUR RADIO BUILDER'S 
GUIDE. F'or the “ham" who builds his 
own. Practical, dmvn-lo-earth. Tells you 
how to Build: A 2 Meter Band Acorn 
Tube Set — Miniature CommtinlcatIons Re¬ 
ceivers — Long I.lncs Transmitter — -Begin¬ 
ner’s Transmllter — Preselector -r Rotary 
Beam Aerial—Posver Supplies, etc. 


No. 36—RADIO TEST INSTRUMENTS. 
A MUST for everj- radio* man. This latest 
book 0)1 building test e<tulpnienl places em¬ 
phasis on practical construction of: Signal 
Tracers — Capacity Meters — Portable and 
Bench Multl-checker--Signal Oenomitors— 
Tube Checkers — Electronic Voltmeters — and 
many others. 


No. 37—ELEMENTARY RADIO SERV¬ 
ICING. For tlie radio man who knows 
littio about servicing. Ifmv to get started, 
and even more Important, hosv to keep go¬ 
ing; Planning the Service Shop—Kqulpplng 
I he Shop—Systematic Circuit Checks — Sig¬ 
nal Tracing Methotis -Servicing the Midget 
—Soldering- -Servicing Volume Controls — 
How to Service Speakers. 


No. 36—HOW TO BUILD RADIO RE¬ 
CEIVERS. This book contains a sufficient 
variety U sets to appeal to every radio fan. 
Includes: Short-Wave. Broadcast, Portable, 
A.C. Operated, Miniature and Standard 
Receivers. Complete coil-vvlndlng data. 
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WAR PN SERVICEMEN 

(Continued from page 17) 


radio technicians. Whether the re¬ 
pairmen will clean their own house 
or whether the city will have to do 
it, I don't know. But something 
should be done, and quickly. 

This practice of planting a gimmick 
is decidedly unfair to the serviceman. 
While the short circuit may be “in plain 
view in back of the set,” this in normal 
servicing procedure would naturally not 
be looked for and it probably would take 
even a very intelligent serviceman a 
long time to locate it for the simple 
reason that it was not a natural inherent 
failure of the set but was a “p/awt”. 

Such “plants” are vicious, unfair, and 
certainly do not do much to the credit 
of the investigator's ingenuity. The fair 
way would be to take a set which has 
failed normally and have a serviceman 
ascertain the trouble. Then take this set 
to various servicemen and get an esti¬ 
mate. 

There would at least be some fairness 
to such a procedure and it would make 
sense. “Planted” gimmicks on the other 
hand do not make sense, simply because 
they cannot be discovered quickly by 
routine testing—they are not expected. 

Even when you take a set, which has 
failed in a natural manner, to two 
■ dozen different servicemen, the chances 
are that you may get 24 different prices. 
You can also shop around among 24 
different dentists for a special inlay in 
one of your teeth and get a number of 
variable prices. This, is not an indict¬ 
ment either against the dentist or the 
servicemen. In the end you always get 
what you pay for. 

There is the dentist who will beat 
every price in town and the same thing 
holds true of servicemen. 

In a complex device such as a radio 
set where a good deal of labor and 
material go into repair work it would 
be a miracle if all prices came out 
uniform. 

Radio-Craft certainly does not hold 
any brief for the chiseling serviceman— 
of whom we are sorry to say there still 
exists a certain percentage in every 
locality. We stated so recently on this 
page*. In that article it was pointed out 
that a small minority of servicemen, 
who abuse their calling, makes all the 
mischief. Radio-Craft always has main¬ 
tained that while this small minority 
gives radio servicing a black eye, the 
dishonest serviceman seldom stays long 
in business, because he can only live off 
perpetual new customers. But no matter 
where he is located, sooner or later, such 
a serviceman will be found out and will 
be eliminated. 

All in all, despite many detractors, 
the servicing industry on the whole IS 
sound. For convincing proof we refer 
investigators and doubters to a compre¬ 
hensive article which appeared, with 
facts and figures, in our August, 1946, 
issue, entitled: “Serviceman are hon¬ 
es^ 

^Should S<irvicemen be Licensed December, 1947, 
issue. 
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kins. 1306 E. 27th. Kansas City. Mo. 

RADIOMEN. SERVICE.MEN. BEGINNERS — MAKE 
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Held Gardens 13. New York. New York. 
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. . . improve auto ra¬ 
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Some of the larQer libraries in the country still have 
copies of electrical EXPERIMENTER on file for 
interested readers. 

From the February, 1914, issue Elec¬ 
trical Experimenter.* 

The Radioson Detector, by H. Gems- 
back 

An Efficient Transmitting Loose 
Coupler 

An Extra Large Amateur Aerial 
The Goldschmidt Radio Tower at 
Tuckerton 

A Novel Oscillation Transformer 
Increasing Your Transmitting Power 
An Efficient Loose Coupler, by Euyene 
Dynner 

Wireless at Columbia University 
Radio Time Station 
Canadian Radio Law 


Cannof 

DanJe 


A ./ LU ® hours of 

flow CONTINUOUS PLAY 

ON THE MAGNETAPE* RECORDER! 

Now — record and 
play back on this 
amazing instrument 
any sound that can 
be heard, and many 
that cannot — from 
a concert hall sym¬ 
phony. to the beat oL 
your heart. Simple interchangeable capstans pro¬ 
vide a choice of three tape speeds lor high fidelity, 
medium fidelity, or up to 8 hour voice recording. 
The ideal recorder and playback unit lor homer 
office. Industry, and broadcast station. 

Write today for our free illustrated technical cata¬ 
log featuring our complete series of Magnetape 
Recorders, and accessory equipment. Send 25^ in 
stamps or coin for our new booklet, "Elements of 
Magnetic Tape Recording — and 999 Applications," 
Trademark 


30 Second 
f^ewtnJ 


Jl 


'tnproved 
l^eAponde 
^anQe 


rjConnee 
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atjin^ 
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'5«rvicln9 by Signal Subilitvflon^ 

Learn obout this modern dynomic opprooch 
to radio servicing with ONLY BASIC TEST 

equipment. 

• •.FuHy described in q 120 poge book 
Ovolloble from your Precision Distributor or 
foctory ot 40c. 

. . . Schools ore invited to inquire regording 
quontity orders from our Educational Division. 


I YOUR OWN BUSINESS p 

I .UK CORADIO I 

^ The Coin Operates! Radio ^ 


Place these specially built radios that play 1 or 
2 hours for 25c in the thousands of avaiiab.e 
hotel rooms, tourists courts, etc. They yield 
immediate profits and steady income. Install 
Coradio, the finest mad*. 

Limited capital required. Send for further in* 
formation. Write today. 


formation. Write today. 

^ CORADIO Coin Operated Radio ^ 

^ 106 W. 31 Street New York 1. N. Y. ^ 


Dept. RC. 


Now we can offer you, for the first tinie, the cream of 
articles on construction and servicing* prepared by 
foreign technicians. 

The 1948 RADIO-CRAFT REFERENCE ANNUAL 
brings this wojld-wide information, along with some 
of the best of our own country, in one volume. Just 
run your eyes down the contents listed on the right 
and see for yourself what a wealth of new and im¬ 
portant material it contains. Each article has been 
selected with a view to presenting information not 
appearing elsewhere in textbooks^ mamialSf or periodi¬ 
cals printed in the United States. Each has accurate 
schematics and detailed data enabling you to get at 
constructional and operational features easily, and— 
if you so desire—to duplicate similar models. 

Another feature of the Annual is the RADIO-CRAFT 
Index, covering issues between Oct. 1946 and Sept. 
1947. This Index enables you to locate the important 
articles appearing during the year on such special 
subjects as come up in the course of your w’ork or 
studies. Taking all in all - - the worldwide construction 
and servicing articles - - the handy kinks and short 
cuts, and the RADIO-CRAFT Index you have a well 
rounded reference book of inestimable value. Get this 
valuable 1948 reference book by subscribing to RADIO- 
CRAFT at once. 


CONTENTS 

TRANSITRON OSCILLATOR— ITS USES 
MAKE A. V.H.F. SUPERREGENERATOR 
CHECK YOUR FREQUENCY 
IDENTIFY THAT STATION 
constructing a B. F. 0. 

TODAY'S D.-C. AUDIO AMP. 

METAL LOCATOR 
LOW-LEVEL TONE CONTROL 
PHOTO-PRINT TIMER 
SUPERSONIC DOOR OPENER 
POWER SUPPLY STABILIZER 
NEW CIRCUITS FOR OLD 
SIMPLE TUBE VOLTMETER 
2-TUBE PORTABLE 
SjGNALTRACER FROM OLD RECEIVER 
HI-FI TRF tuner 
4-TUBE REFLEX SET 
LOUDSPEAKER FIDELITY 
PHONO AMPLIFIER WITH ADJUST¬ 
ABLE FEEDBACK 
MULTI-CIRCUIT CLIP SET 
A. F. EQUALIZER STAGE DESIGN 
FM RECEIVER 

NOVEL CLASS A AND B AMPLIFIER 
V.O.M.-COND, TESTER 
RADIO-CRAFT INDEX 0CT,46 SEPT. 47 


...........mail coupon with your remittance tooay----------- 

RADIO-CRAFT 

25 West Broadway, Dept. R-C-2, New York 7. N, Y. 

Qentlemon: Enter my subscript Ion to RADIO-CR\PT, for the period indicated below, and sent mo a free 
copy of the new 1948 RADIO-CBAFT REFERENCE ANNUaIa 1 eiiclos* my remltUnc*. 

O 1 Tear $3,50 □ 2 Years $6.00 □ 3 Years $5.00 

O Yhis is a new order O Renewal O Extension 


(Please print dearly) 


. . Zone. Slate. 

(Canadian, add 50c for each year; ForelKn. 75cl 


Namo . 
Ad<lrc<g8 
City .. 


SCRATCH SUPPRESSOR 


Surface noise and scratch are con¬ 
stant bugaboos of high-quality phono¬ 
graph reproduction. Filters, tone con¬ 
trols, and suppressors have been de¬ 
veloped to combat this interference. In 
most instances, however, there must be 
some kind of compromise—either atten¬ 
uating the signal in the scratch fre¬ 
quency range or reproducing the signal 
at a level where it overrides scratch. A 
new electronic scratch suppressor and 
volume expander combination, described 
in Audio Engineering, can be connected 
between a high-level pickup and the am¬ 
plifier input circuit. It is basically an 
electronic tone control producing high- 
frequency attenuation when the high- 
frequency component of the signal is 
comparatively small. 




This 3-tube unit can be operated from 
the power supply of the average a.c. 
amplifier or from a separate supply. 

The input signal is amplified by VIA 
and resistance-capacitance-coupled to 
the plate of VIB. This triode is con¬ 
nected so its internal plate resistance 
Rp, and the 100,0(K)-ohm resistor R1 are 
in series across the output of VIA. The 
output voltage of the unit is propor¬ 
tional to the ratio of Rp/Rp+Rl. 

The 7C7 is connected to the grid of 
VIA so that it acts as a variable capac¬ 
itance reactance shunting the input cir¬ 
cuit. The effective capacitance of the 
tube is controlled by its effective grid 
bias. Operating bias is taken from a tap 
on the 2,000-ohm resistor in the cathode 
circuit of VIB. 

A pentode amplifier 7E7 is connected 
to the input circuit. Its plate is con¬ 
nected to one of its diodes D1 through a 
.003-iif condenser that attenuates the 
1 lows and passes the highs to the diotde. 

' The diode load resistor R2 is in series 
with the grid leak of the 7C7 and a 
560,000-ohm-resistor — 0.1-pf-condenser 
time delay network. When no highs are 
j in the applied signal, the voltage de- 
I veloped across R2 biases the 7C7 so that 
1 its capacitance reactance is low, thus 
shunting high-frequency scratch and 
surface noise from the grid of VIA. 
When high notes come through, the bias 
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varies to increase the capacitance react¬ 
ance, permitting the highs to be am¬ 
plified. 

The remaining diode of the 7E7 is 
coupled to the plate through a .05-^lf 
condenser. This diode is loaded by a 
100,000-ohm resistor in series with a 
250,000-ohm expansion control. The sig¬ 
nal developed across the control is ap¬ 
plied to the grid of VIB through a time- 
delay circuit (660,000-ohm resistor and 
0.1-pf condenser) that controls the at¬ 
tack time. The 0,5-pf condenser across 
the control determines the release time. 
On loud passages, the bias is increased 
on VIB, increasing its plate resistance 
and making a greater signal available at 
the output terminals. 

The position of the tap on the cathode 
resistor of V2B sets the operating point 
of the 7C7. Set this by turning the arm 
of the control to the ground end. Apply 
a 5,000-cycle, 0.3-volt signal to the input 
and measure the signal at the output 
terminals. Adjust this control to reduce 
the output 10 db. 


RADIO RECORD PLAYER 

(Continued from qxLge 21) 

of its low interelectrode capacitances. I 
The 6AB7/1853 is a very simple leact- i 
ance-tube modulator. In the usual ap¬ 
plications, these modulators work at 
fairly low frequencies, depending on 
doublers and triplers to reach the 88- 
108-mc band. In this unit the modulator 
acts directly at the output frequency. 
It has been stripped of all unnecessary 
parts so that it will not impair oscillator 
efficiency. As a result, there is a certain 
amount of AM, but it has no effect on 
reproduction. With a high-output crys¬ 
tal pickup connected to the input recep¬ 
tacle, almost a full 150-kc swing can 
be obtained from average records. i 

The power transformer, filter con- ' 
densers, and rectifier are mounted at the 
left of the chassis in the usual manner, ^ 
But the oscillator and modulator com¬ 
ponents are mounted above the chassis. 
This makes the Unit easier to adjust 
and allows the coil to radiate freely. 
The oscillator and modulator tube sock- I 
ets are mounted vertically on small | 
angle brackets. The sockets and the os- j 
cillator tank are all within a 3^/^-inch- ' 
diameter circle so that long leads, which 
introduce large losses at these fre- j 
quencies, are not necessary. 

In constructing the oscillator, first 1 
assemble the power supply. The power 
transformer may be any one that can 
be found in the junk-box. Any full-wave 
rectifier tube wdll do. The filter condens¬ 
ers can be of any value betw^een 12 and 
40 pf. 

Next, the other 2 tubes and the tun¬ 
ing condenser should be mounted. The 
tuning condenser is a miniature air 
padder (Bud LC-2076) with all but 2 
rotor and 2 stator plates removed. It 
has a screw driver tuning adjustment. 

It is mounted face down so that it can 
be tuned through a hole from under the 
chassis. Only sufficient room should be 
allowed between tube sockets and con- 

(Continued on page 80) 



300 TfPiS 

1/etccccuK SmCccC 

TRANSFORMERS 


• Adjustable mounts make your Serv¬ 
ice work easier. 

• Sealing under Vacuum means 
100% Protection. 

• No skimping, to give you brilliant 
and lasting performance. 


Step-down Transformer 
in $ 2 . Mounting 


Halldorson offers a complete line of replacement and amateur 
transformers ... all vacuum sealed. More than 300 different 
types including new high fidelity. See your parts jobber and 
select the type best suited for your needs. Get the best. Get 
Halldorson Vacuum Sealed Transformers. 


For new catalog, write 

The Halldorson Co., 4500 Ravenswood Ave., Chicago, Ill, 


Halldorson 



GOING IN FOR TELEVISION WORK ? 

Then you n^d a frequency-sweep signal {generator to get a clear pattern on any set you build, 
service, or install. This unit will save its own cost in a very short time by eliminatinH time- 
wasting blundering and hit-miss methods of television alignment and checking. 




Specifications 


• Tubes: 6C4-0sc «!. 6C4-0se #2, 6AG5-Mixer. $AG5-Cathodo 

Follower. 5Y3*Rectlfler 

• Mean Frequency Range: 5,l00mc, 170-216 me (covers television 

and FM if and Broadcast Frequencies) 

• Sweep Width: Variable from 500 KC>I0 me 

• Maximum Output: 1 Volt 

• Output Impedance; 100, 10 ohms 

• BF Probe for Point to Point cheek 

• Clectro-mechanlcal sweep mechanism 

• Terminated coaxial output cable 

Furnished complete with tubes, probe and output 
cable and instruction booklet. 


TELEVISION PICTURE TUBE 

We have an exceptional buy in a 9-inch electromagnetic 
cathode ray tube. The M\V22-2 is an exact replacement 
for the nine inch tubes used in GE Television Receivers. 
This tube may be used in practically any receiver de¬ 
signed for electromagnetic deflection. 

CHARACTERISTICS MW22,2 
Heater Volts-,^.3 
Heater Current—.6 amps 

Fluorescent Screen—White-Medium pcrsistenco 
Anodo 2 volts—5000 Max. 

Anode I volt—250 Max. 

These are brand new GE types—at the unbelievable 
LOW price of 


EDLIE ELECTRONIC, Inc. ^ 

^ 135 LIBERTY STREET. NEW YORK. N. Y. Tel. BArcl.y 7-4763 ^ 


VERIFIED SPEAKERS 


**They Glorify the Tone** 

WRIGHT 

2234 University Avenue >nc. st. Paul 4, Minnesota 
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All at 59^ each 


RADIO TUBES—KNOWN BRANDS—BULK 


43 

1LN5 

1H5 

6F6 

6Q7 

25L6 

6SA7 

14B6 

47 

3Q4 

6A7 

6V6 

6X5 

35L6 

6SQ7 

14A7 

0Z4 

35Y4 

6A8 

6H6 

7B7 

50L6 

50B5 

117Z3 


r 

I 

I 


KITS 


FM, CONDEIVSB^R & COIL (88 to 108Mc), inch Instructions . $4.95 

5-TUBE SUPER-HET complete with tubes and bakelite cabinet 12.50 
6‘TUBE SUPER-HET complete with tubes and bakelite cabinet 13»95 
INTER-COMMUINIC VTION complete with cabinets and 3 tubes 12;75 

3 WAV-PORTABLE RADIO (Leatherette 9"x6"x4M:") AC-DC, comp, with batteries ... S19.90 

. 2.95 

. X.75 

.39 

.39 

. 4.95 

. 4.95 

.. 3.95 

. 1.50 


PHONO MOTOR, complete w'ith turntable . 

CRYSTAL PICK-UP ARM. including all hardware . 

OUTPUT TRANSFORMER (50L6) . 

VOLUME CONTROLS, Mr or 1 Mee. with switches 

100—KNOBS—ASSORTED . . 

100—SOCKETS—assorted . 

100—CONDENSERS—ASSORTED—.001 to .02 ... 

100—RESISTORS—ASSORTED . 


BROOKS RADIO DISTRIBUTING CORP. * 

80 VESEY STREET (DEPT. A), NEW YORK 7, N. Y. (COrtlandt 7*2312) ^ 

" "^OVERIviEff MPL#— 1 

If you cniiiiol get to the Government 
Sales of War Surplus Radio Equipment, 
the next best thing to do is to buy our 
SPECIAL $25.00 GOVERNMENT RA- 
DIO SURPLUS ASSORTMENT. 

We buy large quantities of these items 
all over the country, divide those items 
we doirt have in large quantities into 
choice assortments for which we know 
you wonld gladly pay $25.00 if you 
could see tlieni. 

On a deposit of S5.00 we will ship you 
COD (balance $20.00) freight collect, a 
large qnanlity of Governiiient Surplus 
Radio Items subject to your inspection. 
If, after inspection, you are not more 
than satisfied, return to us, freight 
charges collect and all it will have cost 
you will he freight charges one way. 
We will then refund your initial pay¬ 
ment of $5.00. You should he able to 
dispose of a few of the items that you 
may not need for the entire cost. 

This is the cheapest way we can sell 
yon War Surplus Radio Material. Our 
warehouses are filled with thousands of 
choice Government Surplus Radio Items. 
Lot of them we do not have in sufficient 
quantity to advertise nationally and the 
cost of inventorying, itemizing, corre¬ 
sponding, etc., would only increase their 
cost to you; therefore we make this 
offer. If you wish to mention a few 
items you desire, we will endeavor to 
include them in the assortment. 

THE ABELL DISTRIBUTING CO. 

7 E. Biddle Street, Baltimore 2, Maryland 



An all-around tester with high quali^ 

II features at an amazingly low price. Built 

★ for versatility and handiness. Givc« you^i 
easy, accurate reading, with a 4%", 400 ^ 
,, microampere meter. Case is metal, crackle .. 
11 finished. Comes complete with batteries, II 
4 test leads, and instructions for use. a 

^ DESIGN DATA „ 

• 5—DC VOLTAGE RANGES—0 to 1000 volts 

★ • 5—AC VOLTAGE RANGES—0 to 1000 volts 
• 5—OUTPUT METER RANGES—0 to lOOOvolts 
II • 4—DC CURRENT RANGES—0 to 1000 ma. 

• 3—resistance ranges— 0 to 5 meBohm* 
DECIBEL RANGES-10 to -54 


★ 

II 

★ 

II 

★ 

II 

★ 


You are using the best when you “Service 
with a STAR.” Contact yOur dealer to¬ 
day or write us direct. 

Literature available on all STAR prod¬ 
ucts. Write for your copies today! 


★ 

II 

★ 

II I 

II 

★ i 


STAR MEASUREMENTS CO 

442 East 166th St., .Dept. C.2. New York SG. N. Y. || 

★ =★ = ★ = ★= ★ = ★ 


ANOTHER TfcEa BROWNING DEVICE 1 

FM TUNER Model RV-10 

Small, compact, easily 
mounted high fidelity 
FM tuner. Armstrong 
FM circuit. Range: 
from 88 to 108 MC. 

Frequency meters. 
WWV standard 
frequency calibra¬ 
tor Oscilloscope. 
Power supply and 
square wave 

modulator Capac¬ 
itance Relay. FM- 
AM Tuners. FM 
Tuner. 

KNOW (HE ENIIII[ BROWNING lIKf * 1 

lnhikeerco.for engineers 


Write Dept. J for Catalog 




- GIANT PENNY SALE - 

PAY ;p MORE — GET 2 

Over $150,000 worth of merchandise set aside 
for this special .sale. Stock up now for the 
entire year. Save yourself $$$$$. 

ALL ITEMS GUARANTEED 
For example, a irigh Voltage Western Electric Trans¬ 
former. input 115V. eOc-oiUPUt 1200 V (3) 12ma. 2%" 
X 3T6* X T\%’’ and weighing 5 ibs., sells for $2.25. 
YOU GET 2 for $2,26. 

Filter Chokes. Reslators, Ceramic Snokets. TTIsh Volt¬ 
age Transformers. Relays. Selenium RectlOers. West- 
Inghotise Meters. Connectors. Ulieostats. Condensers, 
Tubes and hundreds of other Parts. 

WRITE FOR SPECIAL Ic SALE CATA¬ 
LOGUE—for the BUYS OF A LIFETIME! 

Sate Runs through 
9 W March 30. 


llmVersa^! 


rMversaf 3 ?q.«c 91 ® 9 ib 

365 Canal St.. Dept. C-R. New York 13. N. Y. 


SUNSPOTS AND RADIO 

(Continued from page 26) 


ously interrupted. About a day after 
the greatest damage has been done to 
the F-layer, the lower E-layer is seri¬ 
ously damaged, causing interference in 
receiving radio programs on the broad¬ 
cast band. After the disturbance on the 
I sun is past, the upper, or F-layer is the 
first to recover. The lower, or E-layer 
j may stay disturbed for several days, 
and broadcast reception may take a 
‘ week or even more to return to its nor¬ 
mal values after so extensive a catas¬ 
trophe. 

We must understand, of course, that 
all this applies to long-distance recep¬ 
tion. It is only when one is concerned 
with radio waves coming from stations 
100 to 1,000 miles distant that the sky 
waves of radio are utilized. If you live 
in the suburbs of New York, Chicago, 
j or any other large city, you usually re¬ 
ceive your favorite newscast, music, or 
I entertainment program from one of 
the near-by stations. In this case sun- 
' spots may pass unnoticed, as it is the 
' ground wave that passes directly from 
the broadcast station to your antenna 
that is responsible for your enjoyment 
of the progfram. 

One must be careful not to generalize 
too widely or to say that under all cir¬ 
cumstances sunspots make for poor 
radio reception and a clear sun makes 
for good reception. It alt depends on the 
communication path involved, the length 
of the radio waves employed or their 
< frequency, and whether or not you are 
beyond the radius of the ground wave 
when you tune in your program. It is 
in the case of long-distance radio, in¬ 
volving transcontinental and trans¬ 
oceanic communication, that distances 
are great enough to be concerned with 
sky-wave transmission. If we can antici¬ 
pate the number of sunspots in any fu¬ 
ture year, we can estimate the best long¬ 
distance communication frequencies. It 
I is for this reason that world-wide com¬ 
munication companies are so intimately 
concerned with cosmic effects on sky- 
wave propagation, conditions that are 
quite beyond man’s control. 


SUNSPOT numbers 3 MONTH MO/lNG WERAOtS 
— — — — ———l-^l— I — — 1 200 



J . I923*‘33 b -1933*'43 - - 1943* 

Fig. 7—Sunspot cycles of the last 3 decades. 
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BIG MONEY IN RADIO ” 


COYNE’S“APPLIED PRACTICAL R^IO 


You men who \vant to go places in Radio, and who know how much 
a solid >vorking knowledge of the field helps to get the big money— 
this is ITf Over 1500 pages of down-to-earth Radio, from simplest 
principles to newest Television! It's all there easy to understand— 
how and why it works . . . how to construct, install, 
service. PA, short-wave, auto-radio, aviation, radio- 
phonographs, FM, testing instruments and trouble¬ 
shooting short cuts, phototubes - you name it, 

COYNE'S got it, in **Applied Practical Radio*** 

PRACTICAL! CLEAR! COMPLETE! 

5 big volumes — 1000 illustrations and diagrams, with step-by-step 
photographs which '’break down" the equipment for you to show 
what makes it ‘’tick’’. Up-to-the-minute, complete, easy to follow 
. , , written as only COYNE books are written! 


BOOK FREE for Looking at S-Volume^^^ 


You must SEE these books to know how easy it is to prepare for the big jobs 
in radio. Here's our special offer; — we'll send the complete 6-volume set for 
your 7-Day FREE Examination. And with it, we'll include our valuable, new guide for 
al radiomen, "150 New Radio Diagrams Explained," absolutely FREE! If you keep the 
5-voluine Set all you pay is $3.00 within 7 days after the books arrive and $3.00 per month 
urtil $16.75 is paid—or you can pay $15.00 cash price, if you don’t want the set, return 
it and you OWE NOTHING. But either way you keep the "150 ICadto Diagrams Book’’ as 
a gift. That book is ABSOLUTELY FREE. 

REMEMBER—COUPON IS NOT AN ORDER, just a 
request to se« set free and fl*t tho FREE BOOK. But 
otter is limited, so act at onc«l 


^dkSend This 


EDUCATIONAL BOOK PUBLISHING DIVISION 
COYNE ELECTRICAL & RADIO SCHOOL. 

DEPT. 28-TI. 500 S. Paulina St., Chicaflo 12. Hi. 

O K., liend me. Puetpald. Vour neir D-voIume set. "Applied 
Practical Radio*’ on 7 Diiya' tYee Trial per your offer In Radio- 
Craft. Be sure to Include as a irirt the book of 150 New Radio 
Diagrams Explained, absolutely FREE. 


SEND NO MONEY 


NAME .. age 
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A A V II r ELECTRICAL & RADIO SCHOOL (Founded 1899) 
vUT II Cl 500 S. Paulina St. DeptQSII Chicago 12, III. 


. .ZONE . STATE, 


I 

I 

I 
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A TWO-BAND PORTABLE 


This 2-band portable receiver is 
handy for vacation trips or as a stand¬ 
by set for a shortwave listener. It is 
a 4-tuber with 6-tube performance, us¬ 
ing a pair of standard 2-band tuning 
coils to cover the broadcast and 5,8- to 
19-mc bands. 

The band-change switch is a G-pole, 
2-position, nonshorting rotary unit. Two 
of its sections ground the a.v.c. system 
when the set is tuned to the short-wave 
band. A 1T4 is used as a local oscillator 
with the 1R5 connected as a mixer. It is 
unusual to find a separate oscillator in a 
set of this size. I find that it works bet¬ 
ter on short waves, particularly when 
the B-supply is limited to 45 volts. 

The 1T4 i.f. amplifier is standard and 
uses iron-core input and output trans¬ 


formers. The balance of the circuit is 
designed around a 1D8, diode-triode— 
power-amplifier pentode. The diode sec¬ 
tion is the second detector and a.v.c. 
rectifier. The triode section is a voltage 
amplifier shunt-fed transformer-coupled 
to the power amplifier section. A small 
3:1 interstage transformer is used. The 
shunt-fed triode plate circuit seems to 
give better quality. Bias for the power 
amplifier is from the voltage drop across 
the 450-ohm resistor between the B- 
minus lead and the chassis. 

James Charles Soukup^ 

Chicago, HL 

(This set may be converted to a port¬ 
able amateur receiver by using 3-band 
coils for continuous coverage between 
540 kc and 18 me.— Editor) 




AVL LI/T5 OUT ON SHORT WAVES 


SWC'\C i 


-1“ 45V 0 - 


i 20/150V 


ALL CONOS 


|lF 455nC| 


-X.I 

X 


2 MEG 

rWV 


ilAUOtO 


456RC 


1D8-6T 


456kC 


30MH I 
.00025j 


Get Siartcfi in Radio 

10 "HOW.TO.DO-ir' BOOKS 

Get .1 »ollrt foundation In radio hy 
moans of these 10c timely text boon*. 
Koch clearly wriUeii, pmfueeiy tllus. 
troted, contains over ir>,000 word*. 
You* II be •m:i7Cd at I lie wealth nf 
information packed into the«c handy 
hooks. FxcelJent for refcronce—ideel 
for technical library. Your money 
back if not satisfied. 

5 BOOKS for 50c 
10 BOOKS for $1.00 
Sent to You Postpaid 

tionary (Leading Terms) 
No. 6—How To Have Tun 
With Radio 

No. 7— kow To Re.id Radio 
O iagrams 

No. 8—Radio for Beginners 
No. ^^Simple electrical Ex. 

perlmonts 
No. 10>—Television 

letter if you 

RADIO PUBLICATIONS 

25A West B‘way, New York (7) 



o. To wi.ike four 

Doerle Short Wave Sets 
No. 2—How To M.ike The 
Most Popular All-wava l 
and 2 Tube Receivers 
No. 3—Alternating Current 
for Beginners 
No. 4 — All About Aarials 
No. 5 — Beginners’ R.idio DIC* 
Remit by Check 


PEN-OSCIL-LITE 

Extremely convenient test oaciliator for all radio 
servIcInK; allfrnment a .^mall a« a pen • Self 
powered • Ranire from TOO cvcles audio to over 
fiOO meiracycics u.h.f. ♦ Output from zero to 125 t. 
a Low In cost a Used by Signal Corps • Write for 
Information. 

GENERAL TEST EQUIPMENT 
38 Argylc Ave. Buffalo 9, N. Y. 



9000 ohm Dual, Headset N-IG/U—n««t 
sensitive phones built—noiseproof—may 
be used a* a sound powered Intercom — 

Also used with simple Xtal to make 
a complete radio receiver—light, dur. 
ablo. efhelenti molded, soft neoorefie 
•arcups. shaped to snugly xnd com* 
lorlably tnvelope the entire ear. 

Everyone BRAND NEW. Complete _ 

arith ll!urtra*ed manual. Send money order er check NMtay, 
Sp«cinl per pair 11.69 

^us 2S« e*eh far postage write for sullmtih 
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NIAGARA radio SUPPLY CORp| 

160 Greenwich Sr.# New York 6, N. Y 


73 





























































BONAFIDE VALUES 




SHURE 

CRYSTAL 

MIKE 

$695 


With stand, 
Base and 
7 Ft. 

Cable 
Value 
SI8.S0 



HAZELTON 
INSTRUMENT CO. 
MODEL 100 

Pocket Multimeter 2" Move¬ 
ment, 1000 ohms PV, A.C. 
Volts 0-15. 150. 1500; D.C 
Volts 0-15. 150. 300. 1500; 
Ohms 0-3000, 300,000: Mils 

. $9.95 


STAR tube tester. COM¬ 
PACT 7x8 INCHES. LATEST 
TYPE TUBES . 


$299s 

COMPLETE 


SUPERIOR REG. 27.05 

5000 OHM PER VOLT VOLT- $^075 

OHM MILLIAMETER . XO 


MODEL n.l5 ALL-WAVE SIG. 
GENERATOR. REG. $27.75. 


$24^^ 


MODEL 1 553 VOLT OHM- 745 
MILLIAMETER. REG. $24.95. .. X i 



DETROLA 

AUTO¬ 

MATIC 

RECORD 

CHANGER 

Plays 10- and 
2-inch records. 

$1449 


Webster #50 Changer $21.00 

Webster #56 Changer Auto¬ 
matic Stop 25.95 

Seeburg Changer, **2 post’* 21.97 

Maguire Changer 2 post Auto¬ 
matic Stop 11.95 


2 TUBE PHONO 
OSCILLATOR 

Complete with 
tubes. 35Z5. I2SA7. 
Use with record 
player, and tune In 
on any r.'idio. 

Complete. <rA 
All WireO^^- 


3 Tube PHONO AMPLIFIER Volume and 
lone control ALL WIRED with Tubes.$4.95 


ASTATIC OR SHURE Pick Up . 2.25 

A.C. Phono Motor . 2.25 


ELECTROLYTIC CONDENSERS 

10 MFD —35 Volts . 19c ea. 

10 AIKD—50 Volts . 19c ea. 

25 MFD—25 Volts . 19c ca. 

.01-006—600 Volts . 9c ea. 

20 20—150 Volts . 26c ea. 

20-20-30—150 Volts . 39c ea. 

40-40—150 Volts . 39c ea. 

50-50—150 Volts .. 39c ea. 

'/a MEG. Vol. Control-Switch. . .49c ea. 


-No less than 6 assort’d sold 



MISCELLANEOUS 

8 section telescopic aerial . 

100 Asst, Resistors. IRC, etc. . , 

HS 30V Enrphones . 

2 Gantr Condenser . 


. $1.95 

. $1.79 

. 98 

.... .79 


2S«/o Deposit, Bal, C.O.D. Plui Charoes 
Write for Latest Catalog 

BONAFIDE RADIO CO. 

89'/j Cortlandt St., Dept.H, N.Y.7,N.Y. 
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RADIO SET AND SERVICE REVIEW 

(Continued from page 32) 


the high range, the signals beat with 
the second harmonics of the v.f.o. to 
produce the 500-kc dilfeience frequency 
for working into the fixed i.f. amplifiers. 

The circuit 

The primary of the antenna coil, L6, 
is designed for most efficient operation 
with a 300-ohm antenna or transmission 
line. Incoming signals appear on the 
grid of the 6AK5 pentode r,f. amplifier. 
They are amplified and impedance 
coupled to the signal grid of the 6SA7 
mixer through L12 in the 6AK5 plate 
circuit. Here the signal beats with the 
harmonics or fundamental of the crystal 
oscillator to produce frequencies in the 
range of the variable i.f. amplifier (2.5 
to 1.5 me or 5.5 to 3.5 me) depending on 
the position of the band switch. A varia¬ 
ble i.f. transformer, L13 and Ll6, is 
used between the 6SA7 and the 6SK7 
high-frequency i.f. amplifier. The tun¬ 
ing slugs of the transformer are ganged 
to the tuning control so the transformer 
is always resonated to the 6SA7 output 
frequency. 

The signal from the 6SK7 is applied 
to the No. 3 grid of the 6L7 second 
mixer. Signals from the 6SJ7 permea¬ 
bility-tuned v.f.o. beat with the high- 
frequency i.f. and produce the 500-kc 
fixed i.f. 

The 500-kc output of the 6L7 feeds 
through a crystal filter into a conven¬ 
tional-stage high-gain i.f, amplifier 
using a pair of 6SG7’s. The filter is be¬ 
tween the output of the mixer and the 
grid of the first i.f. stage. Unwanted 
signals are rejected with the phasing 
control. Selectivity of the filter is con¬ 


trolled by varying the amount of re¬ 
sistance in the circuit. When the 4700- 
ohm resistor is in the circuit, the Q of 
the filter is highest and its selectivity 
is greatest. 

A part of the signal from the plate 
of the second i.f. stage is applied to the 
plate of the 6SJ7 a.v.c. tube through a 
lOO-n^f condenser. When the signal is 
great enough to drive the plate more 
positive than the cathode, the tube con¬ 
ducts, developing a voltage across the 
470,000-ohm resistor between the plate 
and ground. The grid of the 6SJ7 is 
connected to a positive point on the de¬ 
tector load resistor. This voltage aids in 
cancelling the delay bias on the cathode 
so full a.v.c. is developed across the 
470,000-ohm plate resistor. Control volt¬ 
age is taken from the plate through 

a. v.c. filters and applied to the r.f. and 
variable i.f. amplifiers and to the second 
fixed i.f. amplifier. 

A 6H6 second detector and noise 
limiter follow the 500-kc i.f. stage. The 
detector diode works into a high im¬ 
pedance load that effectively clips all 
negative audio peaks above the 
modulation level. The other diode of the 
6H6 is a series noise limiter designed to 
clip positive audio peaks at the 36% 
modulation level. Limiter operating 
voltages are taken from the detector 
load resistor so all signals are clipped 
at the same level regardless of the car¬ 
rier strength. 

The b.f.o. circuit is conventional. Its 
frequency is variable 1,000 cycles either 
side of the i.f. center frequency by a 
control on the panel. Voltage from the 

b. f.o. is injected at the detector plate. 



L 

(Jnder-chassis view of fh 
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le receiver. Crystals can be seen in the compartment left of center. 
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OUTSTANDING SPECIALS!! 1 


Immediate Delivery from Stock 



The New 
Model B 45 
Battery 
Operated 

SIGNAL 
GENERATOR 

for seiridDcr AJf, 

FM and Telerision 
Receivers. R.F. fre¬ 
quencies from 150 
Klloo*eles to SO 
Megacycles (150 Kc. 
to 12.5 Me. on Fun¬ 
damentals and from 
11 Me. to 50 Me. 
shielded lest lead, 
terles and instnictions. NET 


an Harmonics). Oompleto 
self-contained bat- 



The New Test-Craft 

COMBINATION TEST SPEAKER 

A new combination test speaker plus resistor 
Bubstitutor; plus condenser substitutor; plus 
resistor tester; plus condenser tester; plus 
output meter. 

External voice coil connection permits testing; 
of set-speaker to determine if output trans¬ 
former is open or shorted. Field imx>cdanoe: 
600, 1000, 1500 and 2600 ohms CA 

at 176 Ma.Net price 


m>vmpoman “v’t";', 

Dept. RC 42 WARREN ST. N. Y. 7, N. Y. 


‘PaC 

THE COMBINATION 

DRILL GRINDER 



Home Craftsmen, Hobbyists, Small Shop 
Owners will find “Craft Pal" indispensable 
for doing light duty grinding and drilling. 
Motor is cool-running, 1/20 H.P., 60 C, 
110 volts A.C, 3500 R.P.M., with fingor 
_ control switch. 


NO MONEY - FILL IN AND MAIL TODAY 


Imi 


MINOR MACHINE CORP. ■ 

45 N. Division St., Buffalo, N. Y.. Dept.RC ■ 
Send parcel post C.O.D. one "CRAFT PAL” ® 

complete with full equipment for $8.95 ■ 

Name. ■ 

Address.,^... I 

Paid // Money Accompaniei 

MINOR MACHINE CORp!/ 45 N. Oivi$io"u 
BUFFALO. H. Y» 

RADIO.CRAFT for FEBRUARY, 


The audio amplifier and poweV supply 
are conventional. The output tube de¬ 
velops about 2.5 watts into 400- or 500- 
ohm loads. A phone jack is provided. 
The headphone circuit is designed for 
500-ohm phones but high-impedanco 
phones work well. 

The illuminated S-meter is connected 
between the cathodes of the variable i.f. 
amplifier and the second mixer. Sensi¬ 
tivity and zero-set controls are provided 
for correcting the meter for different 
antennas and receiving conditions. The 
meter is calibrated to S9 at half scale 
and to 60 db above S9 at full scale. 

The antenna, r.f., variable i.f. and 
variable oscillator circuits are tuned by 
powdered iron slugs which are moved 
through the cores of L6, L12, L13, Ll6, 
L17, L20 and LOOl, These inductors, ex¬ 
cept LOOl, are tuned to the 80-meter 
band with a semi-variable condenser 
combination consisting of a fixed con¬ 
denser and a trimmer. When the set is 
tuned to other bands, parallel-tuned 
circuits are connected across the 80- 
meter inductors to raise the effective 
resonant frequency to the frequency of 
the band in use. In each case, the 80- 
meter inductors are the only ones varied 
by the tuning controls. In the rear-view 
photograph, the cover has been removed 
to show the oscillator shielding com¬ 
partments. The permeability-tuned v.f.o. 
is in the center of the set. The movable 
platform supporting the tuning slugs 
IS just to the right of the shield between 
the compartments. 


Performance 

The electrical stability of this set is 
far superior to any we have seen. Check¬ 
ing the calibration of the set by tuning 
in signals of known accuracy from a 
crystal-controlled oscillator, it was pos¬ 
sible in all cases to hit the frequency 
right on the nose just by reading the 
dial of the set. If there is any receiver 
that will satisfy FCC requirements for 
frequency - measuring equipment for 
amateur stations, the Collins 75A-1 is 
one that will do the job. The set was 
tuned to zero beat with WWV on 15 me 
less than 1 minute after it had been 
turned on. After being on five hours, 
only a very low audio note was audible 
in phones or on the external speaker. 
While the set was in this condition, it 
was subjected to mechanical shock with¬ 
out any detectable change in frequency. 


U.H.F. SWEEP GENERATOR 



Courtesy Vision Research Laboratories 


A service instrument for modern use, this 
sweep signal generator covers a range from 
5 to 100 me and 170 to 216 me in 4 ranges, 
with sweep variable from 500 kc to 10 me. 



(RADIO WIRE TELEVISION. INC.) 


100 SIXTH AVE., N. Y. (3 
MO FEDERAL ST., BOSTON 10 
542 E. FORDHAM RD., BRONX 58 
24 CENTRAL AVE., NEWARK 2, N. J. 

CLIP COUPON AND MAIL NOW! 

LAFAYETTE RADIO, Dept. JB-8 
100 Sixth Avenue, New York 13, N. Y* 

Rush Catalog: No. 88 ( ) 

Supplement No. SSs ( ) 

Enclosed is check or money order for 
( ) Speaker KPS271 @ $4,95 each 

( ) Fidelotuner K20360 @ $31.50 each 

Namo ... 

Address .. . 

City ... ..Zofle,...State...... 
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RADIO-TELEVISIOM- 
ELECTRONIC PARTS & 
EQUIPMENT SPECIALS 

THREE TUBE PHONO AMPLIFIER 

An assembled unit ready for installation using: 
tone and volume control and six feet Qf 

of rubber cord . Price 

(Not including Tubes) 

With Complete Set of Tubes . $3.95 


PHONO OSCILLATOR 

Wireless phono oscillator transmits recordini;^ 
for crystal pick-ups or voice from carl)on mike 
throufch radio without wires. Can also he used 
as an intercomm by using: P.M. speak- 
er as mike. Price (excludinfc tubes) 

With Complete Set of Tubes .. . $3.95 


TELEVIStON-CATHODE RAY HIGH 
VOLTAGE 

2000 volt D.C. Power Supply 
For an unbelievably low price* we can supply 
a completely filtered television or cathode ray 
2000 volt D.C. Power supply. Why bother with 
bulky and danl^erous 60 cycle supplies or ex¬ 
pensive R.F. power supplies when you can 
purchase a complete 2000 volt D.C. unit (not 
a kit), ready to plujf into the MO volt A.C. 
power line. The ridiculously low price has been 
made possible by a fortunate purchase of hijfh 
quality components. These units are brand 
new. Completely tested and guaranteed. Here 
are the advantages : 

• Low cost 

• 2000 volts D.C. at 1 ma. 

• Safe 

• Small size 

• Completely wired and te.sted 

• Ready to connect to your television set or 
other equipment 

• Will operate from 110 volts. Power line 

PRICE . $7.95 


A SCIENTIFICALLY DESIGNED 
SCRATCH FILTER 

Resonated at approximately 4500 cycles ef¬ 
fectively reducini;: objectionable needle scratch 
without altering: the brilMuncy of reproduc* 
tion. 

Contains a HI-Q SERIES resonated circuit. 
Tested by means of an audio oscillator and 
an .oscilloscope to nive 22 db, attenuation with 
very low signal loss. Attenuation may be reif- 
ulated by means of a SPECIAL MINIATURE 
train control. 


EASY TO ATTACH 

Just two wires to clip on to the leads com- 
injr from phone pick up. | 

Compact. Price . ^1 »05 


POCKET SIGNAL GENERATORS 

Hiffh quality pocket-size sttrnni j^enerators for 
aliirnment of radio receivers in the shop or 
home. Can be easily carried on the job to speed 
up troubleshooting: and repair—makes a irood 
impression on the customer. The frequencies 
are selected by means of a selector switch. 
Two models available as follows, size of either 
unit only—3"x6"x2%"; 


MODEL 720 KM 

Aliirnment frequencies are: 108 MC.» 98 MC., 
88 MC- for the Ant. & R.F., 10.7 MC. for the 
I.F. These frequencies are frequency modulat¬ 
ed by a 400 cycle lone. 1 O CA 

Price only . :|>iy.3U 


MODEL 710—BROADCAST BAND 
Alignment frequencies are: 550 and 1500 KC. 
for the Ant. & R.F.. 465 and 456 KC. for the 
I.F.’s. Modulation by a 400 cycle 
tone. Price only . 


$17.95 


Special!! 

We offer an excellent buy in unused surplus 
2" WestinKhouse Voltmeters. Ranire 0-30 volts 
D.C, These may be converted to make 
voltohm meters, etc. Your price only > .05 

Satisfaction Quaninteed on all merrhandlse. 

AM prices F.O. B. New York City. 

WRITE FOR CATALOGUE 

RADIO DEALERS SUPPLY CO. 

135 Liberty St, New York, N. Y. 
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MAGNETIC RECORDING 

(Continued from page 54) 


used for more than 1,000 plays without 
any appreciable reduction in volume 
level. 

If the dispersion is not homogeneous, 
a characteristic clumping takes place. 
This deposits an uneven coating and also 
prevents the formation of a smooth 
series of magnetic islands on the tape. 
When clumping occurs, pronounced level 
variations are noticed at the high fre¬ 
quencies. 

Surface smoothness is one of the most 
important characteristics required for 
low background noise. Surface smooth¬ 
ness is obviously a function of particle 
size and dispersion. 

Electrical circuits 

Fig. 1 shows the complete schematic 
circuit of the modem tape recorder-re¬ 
producer. To simplify tracing the re- 


the special post (post-recording) equal¬ 
izer, consisting of C7, R12, R13, and C9, 
The network composed of Rll, C34, R14 
and CIO provides a variable high-fre¬ 
quency attenuating and accentuating 
control so the over-all response of the 
unit may be adjusted to the listener's 
preference. Note that the playback head 
is resonated with condenser C26 for 
additional low-frequency boost. 

The playback amplifier is more in the 
nature of a monitor than a high-fidelity 
playback unit. If an external amplifier 
and loudspeaker is to he used, it should 
be tapped in at the input grid of the 
6SL7. In fact, if a single-pole, double¬ 
throw switch is used to connect the cen¬ 
ter of R14 either to the 6SL7 for the 
monitor arpplifier or to an external amp¬ 
lifier, a perfect switching arrangement 
will be provided. 


6SJ7 


I/26SN7 
-VA--r- 


6SJ7 


6E5 



Fig. 3—Breakdown of the ampli¬ 
fier to show operation of the 
recording and erasing circuits. 

cording - playback circuits, 
this schematic has been 
broken down into 2 parts; 
the recording and eYase cir¬ 
cuit, and the playback am¬ 
plifier. The simple power 
supply used to furnish plate 
and heater voltages for all 
of the tubes is shown in 
Fig. 1. The approximate specifications 
for the power transformer (Tl) follow: 

Primary: 117 volts, 50/6(1 cycles 

High-voltage secondary: 325-0-325 
volts, 100 ma 

Rectifier filament: 5 volts, 2 am¬ 
peres 

Heater circuit: 6.3 volts, 4 amperes 
Two voltages are taken from the 
power supply: one directly from the 
rectifier output which delivers approxi¬ 
mately 360 volts at 20 ma and the other 
from the output of the filter circuit 
(labeled choke output) which delivers 
approximately 350 volts at 75 ma. The 
output ripple at this point is less than 
0,2 volt. 

The playback amplifier is indicated 
in Fig. 2. This circuit is fairly conven¬ 
tional in design, with the exception of 


R34 


Because of the exceptionally high gain 
of the amplifier, it is extremely impor¬ 
tant that unusual precautions be taken 
to avoid excessive hum pickup. Take ex¬ 
treme care in the grounding circuits of 
the input stage. Note also that only one- 
half of V2 is utilized in the playback 
amplifier. The other triode section of 
the 6SN7 (V2) is utilized in the record¬ 
ing amplifier, which is illustrated in 
Fig. 3. 

The recording and erase amplifier cir¬ 
cuits are the most complex, as they in¬ 
clude a low-power recording amplifier, 
an electron-tube overload indicator, a 
supersonic bias oscillator, an isolating 


ececr/eK socoe/ttMo i 


j^^HAaYWlCEO ^ ^ ,.<.1 M<c„, 

Milo EL«clri< Soldering Iron with new, 
Ip—omoiino "Demon-M##!'’ element per. 
lormt like ioldermg i/on» cofting mony timet more. Hondiett electrk 
toldering iron ever offered for Kobbyitti, home workmen, mechonict. 3S 
woitt 110*130 voItT. guaranteed. No COD orders. Price $1.00 includes 
mailing. Deolers write for quonilty prices, OHIO PACTOKV SALES, 
10314 Superior Ave.. Dept. RC, Cleveland, Ohio- 



-ROTA-BASE- 

• VF.W handy lab. dial actually ffives a 

••proiid** picture of radio tube connection*, 
INSTANTLY. ACCURATELY. No more valuable time 
Tost thumblnjT pnfEes or on Icnxthy readlnKs. Filament, 
CT'id, plate, cathode, etc., to more Chan 300 tub* types 
.'ire shown. NOW ONLY $1.00 postpaid, or sent 
C.O.D. plus postatre. Order TODAY, money refunded 
If you are not dellfrhtfully pleased. 

REEXI MFC. CO, 

11350Z Burbank Blvd. N. Hollywood, Calif, 
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TECHNICAL KOs 


Power X former 8B0 VCT, 760 VCT @ 200 

Ma, 5V @ 3A, 6.3V @ BA . $4.14 

6V6 Metal . $ ,89 6L6 Metal . 95 

12SQ7 Metal .. .32 12K8 Metal.32 

.01-1 BOV Paper (Midget) . 60 for 1.00 

.02-600V Paper . 10 for 1.00 

.1-1600V Paper.12 for 1.00 

xMica—.002, .006, .OOG, etc.GOOV .08 

Cond. KH .Ol-.OOOOl .100 for 3.00 

Bathtub Kit 3 x .1, .5, .1, etc.10 for .89 

Resistor Kit V^&lw, Assorted.... 100 for 1.49 
Choke-Thordarson 12H-80Ma-250 ohms.. 1.09 
Choke-Thordarson lOH-lOOMa-250 ohms.. 1.09 


OIL-FILLED G. 
C. D., ETC. 

E. 

TRANSMITTING 

MICAS 

.05 MFD 1000 V t 

^ .28 

.000025 

2500 V 

$0.11 

.1 

2500 V 

.60 

.00005 

1600 V 

.12 

.1 

7600 V 

1.85 

.00005 

2600 V 

.14 

2x.l 

7000 V 

4.75 

.00005 

5000 V 

.95 

.12 

15000 V 

5.95 

.000067 

2600 V 

.20 

.25 

1000 V 

.35 

.00007 

2600 V 

.14 

.25 

4000 V 

2.75 

.00025 

2500 V 

.25 

.25 

6000 V 

4.00 

U)0025 

5000 V 

.95 

lOx.25 

600 V 

1.00 

.0004 

2500 V 

.18 

.5 

600 V 

.28 

.0005 

2500 V 

.18 

.6 

1000 V 

.35 

.00072 

5000 V 

.95 

.5 

2000 V 

.40 

.0008 

5000 V 

.95 

.6 

3000 V 

.60 

.001 

2600 V 

.18 

.75 

2000 V 

.55 

.0015 

6000 V 

.95 

.77 

330 VAC .35 

.002 

2600 V 

.27 

1.0 

1000 V 

.45 

.002 

3000 V 

.66 

2.0 

1000 V 

.60 

.0025 

1200 V 

.15 


600 V 

.60 

.00275 

2000 V 

.28 

4.0 

1000 V 

1.00 

.003 

2500 V 

.30 

6.0 

1000 V 

1.25 

.004 

2500 V 

.36 

6^ 

2000 V 

1.75 

.005 

3000 V 

.66 

8.0 

600 V 

.70 

.006 

2000 V 

.33 

8.0 

1000 V 

1.75 

.008 

1200 V 

.12 

10.0 

GOOV 

.85 

.01 

1200 V 

.14i 

30.0 

330VAC 

2.35 

.02 

GOOV 

.11 


NEW EQUIPMENT ll’i 


S2.00 Tnin. order r.O.B.. N.Y.C. Add postaoo 
50®'b deposit, balance C.O.D. with all orders. 
Manufacturers InOuIrles Invited. 


TECHNICAL RADIO PARTS CO 

265 Greenwich St. Dept. RC-8 N.Y. 7, N.\ 


You can trade-in your old test equipment, 
any make, any type, on these new Supreme 
test instruments at ALMO. See the table be- 
low for the amount allowed on your old equip, 
ment towards purchase of these nationally, 
known Supreme test instruments. 


Regular Cost 

Your 

Trade-in 

Net Cost 

Model 

To You 

Allowance 

To You 

504-8 Tnhe & Set 
Tester 

$89.50 

$15.00 

$ 74.50 

546-A Oscilloscope 89.75 

20.00 

69.75 

561 Oscillator 

136.60 

25.00 

111.60 

562 Aqdolyzer 

127.00 

22.00 

105.00 

563 Generator 

62.95 

12.50 

50.45 

565 Vacuum Tube 
Voltmeter 

63.59 

20.00 

43.50 

567 Set Tester 

63.40 

12.50 

50.90 

571 Set Tester 

67.45 

12.50 

54.95 

576* Oscillator 

68.95 

12.50 

56.45 

589 Portable 

Tube Tester 

48.95 

10.00 

38.95 

589 Counter Tube 
Tester 

58.95 

10.00 

48.95 

592 Set Tester 

58.95 

15.00 

43.95 

599 Portable 

Tube Tester 

62.50 

10.00 

52.50 

599 Counter 

Tube Tester 

74.00 

12.50 

61.50 


Write for More Details 


i«% 

Cash 

with 

Orders 



Phone 

LO 

3-9255 


509 ARCH STREET 
PHILADELPHIA. PENN. 


amplifier, and a supersonic power ampli¬ 
fier for erasing. It will be noted that 2 
inputs are provided: one high gain 
which connects directly into the control 
grid of the 6SJ7 (VI) for microphone 
use, and the other through a dropping 
and compensating network into the same 
grid for high-level input (such as from 
a radio tuner). A special pre-equalizer 
circuit composed of R17, R18, C14, C12, 
C13, and R20 is utilized to provide a 
response curve which simulates the over¬ 
load characteristic curve of the tape. 
One triode of V5 is employed as a 30-kc 
oscillator and inverter, which in turn 
feeds the erase amplifier V6, which is 
connected to the push-pull erase coil. The 
other triode of V5 is the isolating ampli¬ 
fier which feeds supersonic bias voltage 
to the recording head. Both the super¬ 
sonic voltage and audio signal voltage 
are mixed into the recording heads 
through C25 and C16, respectively. 

All of the electrical and mechanical 
recording equipment is housed in the 
central portion of the cabinet shown in 
the photograph at the head of the ar¬ 
ticle, which illustrates a long playing 
tape recorder-reproducer capable of re¬ 
cording and playing back eight-hour 
programs. 

Interior views of this unit will be 
shown in the concluding article of this 
series, which will also discuss the super¬ 
sonic biasing, electronic erasing and the 
tape-handling mechanism. 

In the meantime, the writer will be 
glad to answer questions addressed to 
him in care of this magazine. To insure 
speedy replies, please include a postage 
prepaid self-addressed envelope. 

PARTS LIST 
RESISTORS 

(All units ^2 watt except where noted.) 
CIRCUIT 

SYMBOL DESCRIPTION 

R|-470K 

R2-22K 

R3-470K 

R4-leOO-ohms 

R5-220K 

R6-1 meg 

R7-22K 

R8-l-meq poterrtlometer 

R?-27K 

RIO - IK 

Rll-220K 

RI2-68K 

RI3-1 meg 

RI4 l-meg potentiometer 

RI5 l-meg potentiometer 

RI6-27K 

RI7-33 K 

RI8" 6200 ohms 

RI9-IK 

R20 meg 

R2I-270 ohms 

R22-27K 

R23-47K 

R24-33K. I watt 

R25—I meg 

R26 -i meg 

R27-27K 

R28-lOOK 

R29-lOOK 

(Continued on page 78) 


»2S”Volue tor Only»1.89 


8000 ohm Dual, Headset H.I6/U—most 
sensitive phones built—noiseproof—m^y 
be used as a sound powered Intercom^ 

Also used with simple Xtal to make 
a complete radio receiver—light, dur- 
able, efficient, molded, soft neoprene 
earcups, shaped to snugly and com. 
fortably envelope the entire eM-. 

Everyone BRAND NEW. Complete_ 

with Illustrated manual. Send money order or cheek today. 
Special per Pair $1.89 

Plus 25e each for postage write for bulletin r h 


NIAGARA RADIO SUPPLY corp 

160 Greenwich Sr., New York 6, N. V. 



wr please tear out 

THIS AOV. AS REMINDER 



AUDELS RADIOMANS GUIDE—914 Pages, 633niut- 
Irations, Photos, Wiring Diagrams, 88 Big Chapters, 
covering Radio Theory, Construction, Servicing, Includ¬ 
ing Important Data on Developments In Television, 
Electronic! and Frequency Moldulatlan, Review, 
Question! and Answer!, Calculation! & Testing* 
Highly Endorsed—Indispensable for Beady Boferenoo 
and Home Study* 

$4 COMPLETE • PAY ONLY $1 A MONTH 

Step up your own ekill with the facta and fiKures of 
your ti^e. Audela Meotaanlcs Guides oootain Frao- 
tlcal Inside Trade Information in a bandy form. 
Fully Illustrated and Easy to Understand. H^hly 
Endorsed. Check the book you want for 7 days* 
Free Examination. 

Send No Money. Nothing to pay postman. 

DW— CUT HERE——'TPS 

MAIL ORDER 


AUDEL, Publishers, 49 W.23 St., 

Pieeee tend meooetpetd for FACE EXAMINATION book* 
marked (x) below. It I decide to keep them I aeree to 
miiil St In 7 Deya on each book ordered end further 
mall $1 monthly on each book until I have paid Price 
•Olherwiee, I will return them. 


B 


RADIOMANS GUIDE, 914 Pages.$4 

ELECTRICIANS EXAMINATIONS, 250 Pages . 1 

WIRING DIAGRAMS. 210 Pages. 1 

ELECTRIC MOTOR GUIDE, 1000 Pages i t : 4 
ELECTRICAL DICTIONARY, 9000 Terms . . 2 

ELECTRICAL POWER CALCULATIONS. 425 PBS. 2 
HANDY BOOK OF ELECTRICITY, 1440 Pages 4 

ELECTRONIC DEVICES. 216 Pages. 2 

ELECTRIC LIBRARY. 12 vol.,70Q0 PgS;, |1.50volt 

OIL BURNER GUIDE, 384 Pages. 1 

REFRIGERATION & Air Conditioning. 1280 Pgs. 4 
POWERPLANT ENGINEERS Guide, 1500 Pages. 4 
PUMPS. Hydraulics & AirCompressors, 1658 Pgs. 4 

WELDERS GUIDE. 400 Pages. . . 1 

BLUE PRINT READING, 416 Pages . 2 

SHEET METAL WORKERS Handy Book. 388 Pgs: 1 
SHEET METAL PATTERN LAYOUTS, 1100 Pgs. 4 

AIRCRAFT WORKER. 240 Pages. 1 

MATHEMATICS & CALCULATIONS. 700 PgS< . 2 

MACHINISTS Handy Book. 1600 Pages ... 4 

MECHANICAL Dictionary, 968 Pages . .... 4 

automobile GUIDE, 1700 Pages . . , . . 4 

DIESEL ENGINE MANUAL. 400 Pages ... 2 

MARINE ENGINEERS Handy Book, 1280 Pages 4 
MECHANICAL DRAWING GUIDE, 160 Pages . 1 

MECHANICAL DRAWING & DESIGN, 480 Pgs. 2 
MILLWRIGHTS & Mechanics Guide. 1200 Pgs. 4 
CARPENTERS & Builders Guides (4vols.). . 6 

plumbers & Steamfitters Guides <4 vols.) . 6 

MASONS & Builders Guides (4 vols.) .... 6 

MASTER PAINTER & DECORATOR, 320 Pgs. 2 
gardeners & GROWERS GUIDES <4 vols.) 6 
ENGINEERS and Mechanics Guides 
Nos. 1, 2, 3, 4. S. 6, 7 and 8 complete ... 12 
Answers on Practical ENGINEERING .... 1 

ENGINEERS & firemans EXAMINATIONS . I 


Name- 

Addre*!...... 

Occupation.. 
Employ ad by 


8.C.F. 
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ASSEMBLING COIN RADIOS 

Thousands of dollars have been made 
during the post year by wide awoke radio 
service men who have installed coin radios 
In Hotels, Hospitals, Motels and Tourist 
Cabins. L^reat demand — No experience 
necessary. 



Averoge Profit 

$25 Per Set 

If Sold Outright 

Much More If Operated on a Rental Basis! 

We supply complete chassis with 6 tubes, 
quarter coin slot and one or two hour 
timer ready to place in walnut cabinet. 
Furnished with fOolprOOf lock and coin 
box. Fill out order blank and mail to: 

EICHEL ELECTRONIC CORP. 

EVANSVILLE 8, INDIANA 


FILL OUT...MAIL 


EICHEL ELECTRONIC CORP. 

EVANSVILLE 8. INDIANA 



Cabinet! with loch @ S 6.7S 


6 Tube- Cha«»i! ^ 18.65 



S Tubr Chassis (in¬ 
cluding plastic aux. i 

iliary case) <3 X6,50{ 



Timors ® 6.50, 



I understand cither of the above rhasnls 
with the timer and cabinet include nil of the 
I>iirt8 for your latest model coin operated radio. 


STREET NO. . . . 
CITY and STATE 


RECORDS 

LATEST & HARD-TO-GET 
BACK NUMBERS 

Some slightly used and some brand new— 
Victor, Bluebird, Columbia, Okeh, Decca, 
CapitoL etc. Such artists as Glenn Miller, 
Denny Goodman, Harry James, BinK Crosoy, 
Frank Sinatra, Gene Autry, Duke Ellington, 
Fats Waller, Guy Lombardo, Andrews Sis¬ 
ters, Kate Smith. Ink Spots, Mills Bros., etc. 

BIG PROFITS opportunity to rash 

is BifWPlng the country. SPoclfy th® type of music 
that sells beat* in your territory su^ as Swing, Sweet 
Mutic. Cow-boy. Hill-billy. Polkas. Blues, me; Your 
price $13.50 Per hundred records, f.o.b. Chicago. All 
shlPuienU made wlthlj] 48 hours. 

CHAS. HOODWIN CO. 

4419 Broadway. Dept. B7. Chicago 40, rillnoU 
World's Largest Dealers In Used Records 


MAGNETIC RECORDING 

(CoTvtinued frovi page 77) 


R30-27 K 

R3I-47K 

R32-680 ohms 

R33-lOOK 

-I5K. I w 
-2200 ohms 
470K 
^6K 



R38- 

R39- 

R40- 

R41- 

R42- 

R43- 

R44- 


-27K. I w 

-170K 

-22K 

-680 ohms 
-170K 
-27K. I w 
-680 ohms 


R 45 -100 ohms, 10 w 


CAPACITORS 

(600-volf working except where noted.) 
Cl-.OOOBuf 

C2, 3, 6 3 X 20*pf, 450-v electrolytic 

C4-.02pf 

C5-.Inf 

C7-.02pf 

C8-.05nf 

C9-.002nf 

CIO-.002nf 

CM-.05uf 

CI2-.0025pf 

C13-.Olnf 

Cl 4-.05nf 

Cl 5-.02nf 

CI6-.Ipf 

CI7-.Inf 

CI8-.OOOluf 

Cl 9-.OOlMf 

C20-.01 uf 

C21-.Olpf 

C22-.OOitsf 

C23-.OOlpf 

C24-.0005^f 

C25-.OOOSuf 

C26-Values determined by head 

C27, 28-—2 X 20>|Af, 450-v electrolytic 

C29-.01 uf 

C30-.Olpf 

C3I-.Olnf 

C32-.02uf 

C33-.02uf 

C34-.OOlpf 


VI-6SJ7 

V2-6SN7 

V3-6SJ7 


TUBES 

V4-6E5 

V5-6SN7 

V6-6SN7 


V7-5V3 

V8— 6SL7 
V9-6SN7 


MISCELLANEOUS 

Tl-Power transformer 

T2-Output transformer 

CHI-lOH, 75 ma 

Jl-Jack (microphone) 

TSI-Radio input 

TS2-External speaker 

$Pk——€*inch permanent magnet 

Ml, 2, 3 - II5-V a.c. synchronous motor 

SWI-Toggle s^.s.t. 

SW2-Rotary 4Zp.d.t. 

SW3-Reverse-limit d.p.d.t. 

SW d Forward-limit d.p.d.t. 

SWS 5 push-buttons 

FI-Glass-type 2, amp 

LI-Record-playback head 

L2-Erase head 

L3-50 mh. 

Rectifier-Federal No. 403D2625 


QUESTION BOX 

(Continued from page 42) 


frequency above the present value of 
about 290 to 300 kc. 

The coir mounting and winding will 
depend on the materials that you use 
and your ingenuity in applying them. 
Remember that a supply of this type is 
dangerous! The final coil must be well 
insulated. High-voltage leads should 
have gradual bends and also should be 
insulated against corona discharge. 

Construction of the coils is shown in 
Fig. 2, Coils are wound as follows: LI— 
32 turns, approximate, of No. 28 d.c.c. 
magnet wire. L2—1,400 turns of 3/44 
Litz wire wound in 7 pies of 200 turns 
each and 5 turns per layer in each pie. 
L3—approximately 55 turns No, 32 
enamel. The number of turns may be 
varied to obtain proper grid excitation 
for the 6Y6. For L4 and L3 use No. 
24 d.c.c. wire and wind a fractional 
turn or so to get 1.25 volt at 0.2 am¬ 
pere for the filament of each 8016. 

The spacing of the windings from 
each other may have to be varied for 
best results, but the order in which they 
are shown should remain the same. 


A BUYER’S MARKET 



Famous Make Crystal Pickup 

An exceptionally flne, lever-typ® crystal pickup. Gives 
smtxMh response, very 1(M’ surface noise. Cl 
Needle force IVa ozs. Output l.C Volts.... ^ 


"Utoh" 2,000 Ohm 
DUAL HEADSET 

A favorite, hlgb quality, depend* 
able headseL Highly sensitive, 
practical Phones for every headset 
use. Has adjustable, flexible 
metaLsplit headband; 4% Ft. 
covered cotton 
cord . . . 



$1.79 


BY-PASS 

CONDENSERS 


600 VOLT 

STANDARD BRAND 



mfd 

price eft. 

price per lOO 

.01 

.07 

$ 6.00 

.02 

.07 

6.00 

.1 

.13 

I2.O0 

.05 

.11 

10.00 

.001 

.07 

6.00 

.002 

.07 

6.00 

.005 

.07 

6.00 

.25 

.16 

15.00 


TUBE SPECIALS! 

BRAND NEW STANDARD BRAND 



list 

Our Special! 

1LN5 

$2.65 

96c 

0Z4 

2.20 

95c 

35Z5GT 

1.15 

46c 

50L6GT 

1.50 

60c 

12SA7GT 

1.80 

72c 

12SK7GT 

1.50 

60c 

12SQ7GT 

1.50 

60c 

35W4 

1.15 

45c 

6 J6 

2.65 

79c 

50B5 

2.80 

70c 


OTHER SPECIALS 

8x16 Mfd., 450 V. Tub. Electrolytic Condenser., 69c 
20 Mfd.. 450 V. Can Condenser: inverted neck... 89c 

50 Mfd./50 V. Condenser .. 39c 

40 Mfd., 450 Can Condenser; inverted neck mtg. 99c 

40 Mfd., 150 Condenser .. 39c 

50-L-6 Output Transformers . 44c 

1 meg & 2 meg. 500,000 Ohm Vol. Cont tvith 

switch & Tap ...^.. 54c 

100 mfd 25 volts Tub. Coiid. 29c 


Television Condensers 


05 2500 Workino Volts 

03 Tubular 

02 Type 

SPECIAL 63c each 


Antenna Loops—Medium Size ... ...S .24 

Selenium Rectifiers—100 mill . .74 

8 inch PM Alnico 5 Magnet . 3.49 

12 inch PM Speaker. Alnico 5 Ikfagnet handle 

up to 10 Watts . 4.79 

9 22 Solid Pushb.ick wire. 100 Ft, rolls: Var. 

Color . 49 

tiO. 942. #44, ^46. ^47 PILOT LAMPS. Box 
of 10 . .44 


All Merckatidiae is standard brandt 
6 rand new and 100% Guaranteed, 

No Seconds! No Rejects! No off-brandsf 

Green Radio Distributors 

Electronic Supplies & Equipment 

482 SUTTER AVENUE 
BROOKLYN, NEW YORK 
The House 
of Bargains 


20% Deposit Required with 
C.O. D. Orders, AH orders 
Fob New York. Minimum 
orders $2.00. 
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SIGNAL TRACER 

(Continued /row page 34) 


as cover and chassis are slid into place. 

A siipilar procedure is followed for 
the battery and headphone jack leads. 
The battery leads should be shielded by 
I'unning them in a length of shield 
braid soldered to the can. The audio and 
r.f. probes are the easiest of all to con¬ 
struct. They are made from heavy 
tinned-copper wire so bent as to make 
it easy to reach into the more inacces¬ 
sible corners of a receiver chassis. The 
r.f. probe is soldered directly to one ter¬ 
minal of the trimmer and brought 
through the can cover with an insulat¬ 
ing rubber grommet. Outside the can the 
probe is covered with spaghetti to 
within V 4 -inch of the end to avoid short¬ 
ing out any of the receiver wiring. The 
audio probe is similar in construction 
except that it is soldered to an insulated 
terminal strip mounted inside the can 
cover. Both terminal strip and trimmer 
should be securely mounted to support 
the probes. The probes must be kept 
short to prevent unwanted pickup. It 
must be remembered that they are mere¬ 
ly terminals and not antennas. A Avord 
of caution about the audio probe block¬ 
ing condenser. Be sure it is of high 
enough voltage rating to stand any volt¬ 
age that might be encountered. 

A convenient length of wire with an 
alligator clip on one end is fastened to 
the can to provide a common connection 
between the tracer and the radio chassis. 
All parts must be chosen for size. The 
smallest wattage ratings in resistors 
and other parts are permissible in most 
cases, as the power is small. The new 
midget volume controls and r.f, chokes 
ai^ good. 

The signal tracer—if properly con¬ 
structed—should he able to pick up a 
signal directly from the grid of the first 
T.f. or mixer sfage. If the capacitance 
has been kept low enough, there should 
be no necessity for retuning the dial 
while checking r.f. stages. The relatively 
low impedance of the audio probe circuit 
may load the grid circuits of some first 
audio amplifiers. But I have yet to ex¬ 
perience this difficulty. 

In conclusion, all that you have to do 
is flip the switch and touch the r.f. probe 
from point to point, following the signal 
from stage to stage. The audio probe is 
ready with a twist of the wrist as soon 
as you have passed the detector. Now 
and then it will be necessary to turn 
the volume control down as you ap¬ 
proach the receiver output. 



A vIjw of the tracer partly out of its case. 
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NUMBERS 4 and 5 OF THE* 

tEDEOBGB Mu Parade 

THE sensational, N|W, SCI^NTIflC 

WALSCO STANDARD TEST RECORD 

POR IMMEDIATE . . ACCURATE , . AUDIBLE ADJUSTMENT OE ilCORO CHANOIRS 

AND COIN OPERATED PHONOGRAPHS.SOLVES THE PtOBUM OE 

■kDiUSTINO PICKUP AND TRIPPING MECHANISM THROUGH 


WALSCO UNIBELT 

THE UNIVERSAL DIAL DRIVE 
BELT CAN BE CUT TO FIT 
ANY DIAL DRIVE 

Will not Slip or Stretch 


somoj 


Three Tone lead-in grooves^ 

I permits immedioteadjustmenl to 
Iproper set dawn position of the 
|pick-up through audible means. 
Mode to RMA and NAB 
JET*: standards. 

Record ploys in less than 40 

— 3# Audio lone at end of record 
lindicotes proper adjustment of 
|trlpping action. 

The WALSCO Standard Test Record saves time and increases 
efficiency in the adjustment of record changers and Coin oper. 
aled phonogroohs. Write for full information. 




"UNIBEIT* comes in 5-foot length 
spools and can be installed without 
taking dial mechanism apart. A real 
time and money saver. Eliminates 
the need for stocking numerous sizes 
of belts. 


pree sample and literaturCt Write 
to Dept. 2B 


ximz 


SPEAKERS 

Cf/ Alnico 5 Mdgnef, HOC 

3 P.M, each . 0U 

10 for $9.50 

Alnicr’s Magnet, 
each “ 

10 for $15.00 

All other iizes in stock, at money 
saving prices. 

Volume Controls 

IBirn volume control JAP 
-MHi with switch and 

6 for $2.75 

15 Assorfed Volume 95 

and Tone Controls 1 

(less switches) 

RESISTOR KIT 

100 insulated Resis- $195 
tors, 1/2 , 1 & 2 Watt 1 

WIRE 

400 ft. (approx.) ol 

wire in assorted colors 
and gauges, solid & 
stranded in 2 to 4 feet QQQ 

lengths, per pkg. ... 

PHONO SUPPLIES 

Crystal Pickup Arms... $1.98 
Phono Motor and Turn¬ 
table 2.95 

I.F.'s 455 KC 39c 


M ILa surplus elec- cr aa 
IDS. TRONIC. PARTS ^3.1111 

A gold mine of parts for repairmen, amateurs, and experimenters 
. . . sockets, condensers, resistors, transformers, coifs, hardware, 
wire, etc., etc. An outstanding bargain in usable parts! Send $5.00 
cash, check or M.O, today! (Pay small express charges on receipt.) 


CONDENSERS 
Tubular Paper (600 V. Test) 


Mfq. 

.01 

.02 


Price Ea. 
.08 


Per LOO 

$ 6.50 
6.50 


.05 

.10 

8.00 

.1 

.12 

9.00 

.25 

.17 

13.50 

.001 

.08 

6.50 

.002 

.08 

6.50 

.005 

.08 

6.50 

.006 

.08 

6.50 

.5 

.26 

22.50 

*Mlllnols** Electrolytics 

Mfd. 

VOC 

Price each 

10 

25v 

.30 

too 

2Sv 

.48 

12 

50v 

34 

16 

I50v 

.36 

20 

I50v 

.38 

24 

ISOv 

.38 

30 

I50v 

.40 

50 

ISOv 

.48 

8 

450v 

.38 

10 

450v 

.42 

16 

450v 

.54 

20 

450v 

.60 

40 

450v 

.80 

too 

I5v 

.45 

^Mllinois’* 

Duals 

16-16 

ISOv 

.50 

20-20 

ISOv 

.52 

30-30 

ISOv 

.60 

40-20 

ISOv 

.60 

50-30 

ISOv 

.68 

8-B 

450v 

.68 

10-10 

45 Ov 

.74 

20-20-20 

ISOv 

.84 


t0% discount on .nil eloctroiytlct If 
purchased In lots of 10 or more. 
Mica Condensers, all sizes, 8c each. 


Minimum Order $3.00—20% with Order, Balance C.O.D _ WRITE FOR CATALOG. 

TWO convenient places from WHICH TO OnDER, PLEASE AODRESS DEPT. C2 


ELECTRONIC DISTRIBUTORS, INC. 

620 W. Randolph St.. Chicago 6, III. 


ELECTRONIC PARTS CORP. 

436 W. State St,. Milwaukee 8. Wise. 


Do you nee d _ 

BINDING POSTS? 


i 


ThO XL PUSH POST vvlth Us Sprlnc 
Action .iRsureH Constant Contact and 
quick connection. 

Manufactured in All Aluminum Type M 
at 12c each. 

Aluminum Dody. Dakelltc Top Type Bl 
nt ISc each. 

Types CP or NP, ALL BRASS—.STAIN¬ 
LESS STEEL spring & PIN. PROVEN 
by 240 HR. SALT SPRAY TEST as NON- 
CORROSIVE at 28c each. 


X. L. RADIO LABORATORIES 

420 West Chicago Ave.. Chicago 10. III. 



/^NE television receiver is equal to at 
least radio receivers in terms of 
spectator appeal, says Huber Hoge, ad¬ 
vertising agent far U. S. Television, A 
survey shows that on an average week¬ 
day evening 30% of the radios in an 
area are in use, but that 52% of the 


TINY RADIO 

FITS IN YOUR HAND! 

Rc.illy work! too! 
Unbreakable Stream- 
Jlne Red pliistl 
Cabinet at NO 
TUBES. BAT 
TERIE5 OR ELEC 
TRiC "PLUG-INS*' 
needed! r^sy U 
UHO— Even a child can 
do it! 

guaranteed To WORA 

__ FOR VOU ON LOCAL RA 

W:ilO programs! use MOST ANYWHERE—AT HOME. 
■in school, HOTELS. OFFICES. ON FARMS. lN BED 

■etc 

■send only $1.00 *poftlrn^ $2.09 plus C^.O.D 

■fees on arrival or send ONLY SS.tdl for postiMid de- 
■livery!! complete — READY TO PLAY with personal 
■phone— marvelous GIFTS FOR BOYS OR GIRLS! 
■order YOUR tiny RADIO NOW AT THIS LOW 
■bargain PRICE! fPorohrn $.$.00 C.W.O.) 

■ PAKETTE products company, INC. 

■ Pept. TrC. 2. Kearney. Nebraska. 


teleceivers in the same area are operat¬ 
ing. Further, each television receiver 
has an average of 6,26 persons watch¬ 
ing it, while the average audience per 
radio set is 2.5. 
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OPPORTUNITY FOR 
>RADIO MEN!^ 

Think of iti The aver.i0e American heme has at least 
li electric motors In It. LarOe homes have from 15 to 
25—'in ^va&hers, record players, oil burners, clocks, fans, 
mixers, refriaerators, etc. No wonder, then, that motor 
repair Is a good, well-paid business! It’s a real “nat- 
urat" for radio men to team—and this big new book. 

ELECTRIC MOTOR REPAIR 
(see below) teaches you fast— 
teaches you right! Send coupon 
^ today! 



/y/ /HlaAe it 
£ASy for you 
to LBARN 

PROFITABLE 
ELECTRIC MOTOR 


r 

\ 


% 


.. at only $5 for the 
complete^ 55J-page 
Course! 

ELECTRIC MOTOR REPAIR 
book by the publishers of 
Ghirardi Radio-Electronic books 
is a gold mine for radio men 
who want to expand along logi¬ 
cal, profitable lines in an un¬ 
crowded field. Based on this big 
book alone, you can train for 
Prompt, profitable service on 
practically ANY TYPE OF 
MOTOR IN COMMON USE>— 
from fractional horsepower mo¬ 
tors in home appliances, to big 
industrial motors. It tells exact¬ 
ly how to do everything from 
simple adjustments and repairs 
to complete rewinding. Covers 
AC and DC motors, synchronous 
motors and generators and 
mechanical, electrical and elec¬ 
tronic control systems. 

IT PAYS TO SPECIALIZE IN 

‘^SOMETHING DIFFERENT” 

Every step of the work 1$ expitined 
Pimply as A-B-C. boih in text and by 
more than 900 specially prepared dia- 
Krims and illustrailons. No guesswork! 

Kach phase of motor repair Is cloariy 
shmvn so there can be no mixtaking. 

Quick reference guides show step-by- - 

step iww to handle spe<lftc jpbi. When a motor comes In 
for repairs, just turn to ELECTRIC MOTOR REPAIR 
and see wlial to do. it's an Ideal book, cither for begin¬ 
ners or for bench use In busy shops. 

Unique Duo-Spiia! Binding divides book Into two 

the benci."’' *“"• 

MONEY-BACK GUARANTEE 

Send roiipon now. PRACTICE from ELEC¬ 
TRIC MOTOR REPAIR for 5 full days— AT 
OUR RISK. Actually flji motors for yourself 
aitd friends. Then, If not more than satis¬ 
fied return book to us and EVERY CENT OF 
YOUR MONEY WILL BE CHEERFULLY RE¬ 
FUNDED. No questions asked! 

"BORROW” IT FOR 




me Mrs/ 


NO RtSH COUPONjnail today 


Dept. RC-2B. Murray Hill Books, Inc., 
232 M.idlson Ave., New York 16. N. Y. 


1 


O f^end me .i copy of ELFCTBTC XTOTOR RF- 
PAIR for which I enclose SS (SfV.SO foreign); 
or □ send C.OJ>. and 1 will pay postman 
plus postal Chartres. If t then decide I don’t 
want the book. I’ll return it within fi days of 
receipt and you KUarantee to refund my S5 and 
no questions asked 1 



RADIO RECORD PLAYER 

(Continued from page 71) 


denser to mount the other components. 

Now all the wiring may be done, ex¬ 
cept the connection between the modula¬ 
tor plate and the tank coil. Use good- 
quality components and see that they 
are rigidly* mounted. Any loose or 
swinging part will cause microphonics. 
Use small chassis terminals where 
necessary. All ground connections in 
the osc ill a tor-modulator circuit should 
' be made with heavy copper wire to a 
common point. Do not rely on soldering 
to the chassis. At 100 me these points 
may spell the difference between success 
and failure. 

The next step is making the coil. Use 
copper (or silver-plated) wire, No. 14 
or larger. It is absolutely essential that 
the coil be as rigid as possible. It con- 
sists of 3 turns with an inside diameter 
of % inch. The one shown was made by 
winding the wire over the bakelite shell 
of a standard phone plug, then slipping 
it off. The turns should be pulled out so 
that coil length is about 1 inch. Leave 
about IV 4 inches of extra wire at each 
end of the coil. 

Now connect the coil directly to the 
tuning condenser. No coil form or other 
support is necessary. Using heavy wire 
— No. 14 or better—connect the modula¬ 
tor plate to the coil about % turn up 
from its grid end. This wire, like all the 
connections, should be short and direct. 
Do not try for orderly appearance in 
v.h.f. equipment — just connect every¬ 
thing from point to point. 

Now insert all the tubes and apply 
power. Check filament voltages. Place a 
1,000-ohm-per-volt meter across the 
high voltage and adjust the power-sup¬ 
ply filter resistor until output is between 
_ 15 and 20 volts. With the transformer 
I used in the model, 225,000 ohms gave an 
output of 18 volts. 

I Next comes the question of whether 
the oscillator is oscillating. Disconnect 
'the lead which carries high voltage to 
the oscillator modulator. Insert a 0-10- 
ma meter. Open the tuning condenser 
about Va of its range, and turn on the 
power. If the unit is oscillating, the 
j meter needle will rise slowly, suddenly 
I pause, then continue up a slight dis- 
I tance. To check, put a finger near or on 
I one end of the coil. If current changes 
when the finger is applied and removed, 
the oscillator is percolating merrily. 

If no oscillation is found, check tubes 
■ and connections; then remove the modu¬ 
lator plate connection from the coil and 
I try again. If oscillation is now observed, 

1 check all modulator connections (includ¬ 
ing grid and cathode). If there are still 
no results, try moving the modulator 
j plate tap to a slightly different spot on 
the coil. 

I Setting the frequency may be the 
longest process of all, unless the reader 
is luckier than the writer. With power 
I on, tap the coil lightly with a neutraliz¬ 
ing tool or pencil and slowly tune the 
j receiver over the band until a twanging 
I sound is heard. If results are nil, change 


/'HARD-TO-GET PARTS-s 

POWERFUL ALL-PURPOSE INDUCTION 
MOTOR 

I^EAL FOR EXPERIMENTERS—101 USES 

Sturdily constructed to preOtlon 
■tsndards. this sclf.startinR shaded 
pole A.C. Induction motor Is pom- 
erful enough for a number of uses, 
^omc of these are: Automatic Tim- 
• ng Oevlcea. Current Interrupters. 
Electric Fans. Electric Chinees, 
Window Displays. Photocell Control 
Devices. Electric Vibrator*. Srviall 
Grinders. Buffers and Polishers. 
Miniature Pumoi. Mtchanical Mod¬ 
els* Sireni* sud outer aooilcu- 
ilon«. 

Coniumos about 15 watts of 
power and has a speed Of 3.000 
r.p.m. When qe»red down, this 
sturdy unit will constantly oper¬ 
ate an 18-inch turnt.ible loaded 
with 200 lbs. dead weight—THAT’S POWERt 

Dlmemlont 3* hleh bv 2” wide bv ia4* deep; 
b.*** 4 convenient mounting studs; shaft Is TAs* lonir 
by 3/16* dlnmoter. and runs in self-allfrnlne oll- 
retnlnlnR bearlnRl. Deslimed for 110-20 volto. 50.00 
cycles. A.C. onlv. Shp. Wt. 2 lb*. 

ITEM NO- 147 

TOUR PRICE . 



$2.95 


ULTRA MAGNET 

LIFTS MORE THAN 20 TIMES 
ITS OWN WEIGHT 
LITTLE giant MACNET 
Lifts 5 lbs. essllv. vVelKhs 4 oe. 
Made of ALNlCO new hli^h-maKnetlC 
Steel. Complete with keeper. World’s 
most powerful magnet ever made. 
The expertmenlor and hobbvtst will 
find hundreds of excellent use* for 
this hteh quality permanent muenet 
Measures 134 * % 11^- Ship. Wt. 

lbs. A • » A 

ITEM NO. 1S9 Si 5 O 

TOUR price 



GENUINE MICROPHONE TRANSMITTERS 

Reirutar telephone trans¬ 
mitters taken from .*» Isnfr 
teleplinae supply com¬ 
pany's overstock. Work 
perfectly on 2 dry cell*- 
Can be u»ed on P..A. sys¬ 
tems. call systems. Inter¬ 
communications sets, 
short-line telephone Clr. 
cults. house-tO-house or 
farm-to-fnrm ’Phone lines, 
also to talk thmuRb your 
own radio or as conCeale*! 
dictaphone pick-up. Use¬ 
ful repiscements on bat- 
terj'-operated rum I tel*- 
"^1 ■ phone lines. 

TRANSMITTERS. MADE BY^^^ELLOGo! 
fLECTRIC AND STItOMBERC-CARLSON. excellent In 
epprarMce and operation. A remarkable v.iiuo %nd 
one seldom Otrered In these times. Ship. Wt. I lb. 

item No. 160 C 7 in 

VOUr PRICE . 



WATTHOUR METER 



Completely overhauled and 
ready for Immediate service. 
Desttrned for retniisr 1 IQ. 
volt. 60 cycle 2-wlre A.C. 
rtrcult. Simple to Install: 
2 wires from the line and 
^ wires to the lo.fd. Sturtl- 
tty constructed In he.nvy 
metal case. high. 

j'lOe. 5* deep. Wrstlmr- 
nouse, O. E, Ft. Wayne. 
S.'incamo or other .ivallabte 
make ShP. Wt. 14 Ibs- 


VOUR PRICE 


AMAZING BLACK LIGHT!! 

Powerful 250 Watt Ultra.Violet Source 


f « 

Y T 


The best and most practical 
eource of ultra-violet light for 
tceneral experimental and efiter- 
inloment use. Makes ell fluores- 
cent substances brilliantly lumi¬ 
nescent. NO transformers of any 
kind needed. Fits -my stand.-ird 
lamp socket. Brings out be.-iu- 
tlfui opalescent hues In various 
typos of m.-»terlals. Swell for 
amateur Parties. Plays, etc.: to 
obtain unique ilghtlnc o^ffecta. 
Bulb only. shp. Wt. 2 lbs. 


$1.95 


WESTERN ELECTRIC BREAST MIKE 

This is .1 fine light-weight air¬ 
craft caHK>n microphone. It weighs 
only 1 lb. 

Mike comes with breastplate 
mounting and has 2-way swivel¬ 
ing .adjustment so that It Can be 
adjusted to any desired position. 

There are 2 wY>Vcn straPs: One 
goes around nock. the otbci 
around chest. Straps Can be 
sn.apped on and off quickly by an 
Ingenious arrangement. 

This excellent mike can be 
iid.apted for home broadcasting or 
prlv.-ite communication system*. By 
dismounting brc.a.stPl.ite. It can be 
used as desk mike. 

Comes eomnlete with 6- foot - 

com and hard rubber Plug. Finished In sherardized 
plate, non-rustable. Shipping weight. 2 lbs. 

ITEM 1S2 $1 .49 

YOUR PRICE . . ■ ■ ^ 



I HUOSO^i SPECIALTIES CO. 

\ 40 West Broadway, Dept. RC-2-40. New York 7, N. Y. 


1 have circled below tne numbers of the Items 
ordering. Mv full remittance of S . . . . . . <tn- | 

I elude shipping charges) Is enclosed (NO C.O.D. > 
t ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.) ■ 


OR mv deposit of S. Is enclosed (20ofh 

reoiHrcd). ship order C.O.D. for balance. NO C.O.D. 
ORDER FOR LESS THAN S5.00. BE SURE TO IN. 
CLUDE SHIPPING CHARGES. 

Circle Item No. wanted: 

147 199 160 87 192 33 


Please Print Clearly 


I Address 

I 

1 Cut ... Stats 
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RADIO TUBES 


For immediate shipment 

R.M.A. Guaranteed 
Below Distributor Costs 
Individuaily Sealed Cartons 


Type 

Price 

6K6GT 

.40 

6K5GT 

.46 

6V6GT 

.46 

6SA7GT 

.46 

6SJ7GT 

.46 

6SK7GT 

.46 

6SQ7GT 

.46 

6X5GT 

.40 

12SA7GT 

.46 

12SQ7GT 

A6 

12SK7GT 

.46 

12SJ7GT 

.46 

35L6GT 

.40 

35Z5GT 

.32 

50L6GT 

.46 


RATED ACC0UNTS~2% 10 DAYS 
all others 2% C.O.D. 

10% DISCOUNT ON LOTS OF 50 OR MORE 

RAVAC ELECTRONICS CORP. 

432—4th Avenue 
New York 16, N. Y. 




FOR THE “HIGHS” 
In High Fidelity... 

use the new 

UNIVERSITY 

TWEETER 


Quick, Easy 
Installation! 

It’s a fact? This new tweeter gives 
you full range reproduction right up 
to 15,000 cycles when used in con¬ 
junction with any standard cone 
speaker. Quickly attaches to the voice 
coil terminals of your present cone 
speaker through a simple, inexpensive 
high pass filter. Available in hand¬ 
some walnut cabinet or in single or 
dual unit unmounted types. Prices 
from $20.00. For details write today 
to UNIVERSITY LOUDSPEAKERS. 
INC., 80 South Kensico Avenue, White 
plains. New York. 





the setting of the oscillator tuning con¬ 
denser and repeat. If you still have no 
luck, try squeezing and expanding the 
coil. Eventually, the oscillator will be 
located between 88 and 108 me. 

With the coil and condenser specified, 
the unit will not quite cover the entire 
FM band. So select the portion which is 
most free from signals in your locality, 
and, by adjusting the condenser .and 
squeezing the coil, set the oscillator to 
some even-numbered dial division for 
easy location in the future. Use an in¬ 
sulated screw driver to adjust the con¬ 
denser—it’s hot at both r.f. and d.c. 

After frequency has been set, you will 
notice that the oscillator is very micro- 
phonic. This is principally because the 
coil twangs like any piece of similar 
metal. To make it more rigid in the 
model, a plexiglass strip about % inch 
wide was cut to the length of the coil 
and glued to it with Duco cement. 

• The phonograph connector is on the 
rear apron of the chassis. Connect a 
crystal pickup to it and play a record. 
Volume may be adjusted with the po¬ 
tentiometer mounted on the front 
chassis apron. Most inexpensive crystal 
pickups will produce enough output to 
modulate the oscillator almost complete¬ 
ly. This can be checked by listening first 
to an FM station, then to a record. 

If a low-level pickup or microphone 
is to be used, a preamplifier stage will 
be necessary. Any ordinary resistance- 
coupled triode or pentode is suitable, de¬ 
pending on the gain needed. It can be 
mounted easily on. the chassis. 

It may prove useful to experiment 
with the value of plate voltage. This can 
be done by substituting different values 
for the power-supply filter resistor. Ex¬ 
periment shows, however, that much 
higher voltages will not be successful. 
Whatever voltage produces loudest re¬ 
ceiver output is best. 

The volume control actually controls 
frequency swing or deviation. If input 
from pickup or preamplifier is high, it 
will be found that increasing the con¬ 
trol too much causes distortion. 

Any of the usual equalization circuits 
may be used at the input. Pre-emphasis 
of highs may be desirable, since FM re¬ 
ceivers incorporate de-emphasis. 

Any article on phono oscillators— 
even FM oscillators—should end with 
the following solemn warning? Unless 
you have enough surplus income to pay 
a heavy fine or enough spare time to 
permit you to waste some of it behind 
bars, DON’T USE AN ANTENNA? 


NOW ‘I; 

fOR YOUR SILENT PROJECTOR 
$ 59^5 

Convert your 16mm sil«nt pro* 
jeetor to sound (reKardl«s$ of 
moko) with Apex sound hedd & 
railiofilm adapter. Cuiranteed 
excellent performance. Whip 
today for free information. 
APEX VIDEO • 12209 U Branford St. • Roscoe. Calif. 



TUBULAR ELECTROLYTICS” 

Fresh stock Fully guaranteed 

*50 V . 10 for $1.79 

20*20 mfd. 150 V .. 10 tor 2.49 

8 mfd. 450 V . . . 10 for 1.85 

Posfaoe extra. 25% deposit on CoD. 

Write for our free bargain lists featuring 
"AMERICA'S BEST BUYS" 

POTTER radio CO. 

1312-1314 MeGe. St. Kansas City 6. M«. 


lEEDS^ 

m Our 25th Year 

QUALITY!! DEPENDABILITY!! PRICE!! 

ATTENTION!! 

ALL SCR-S22 OWNERS 

nemote Control Roxes 
SCR 522*8. Brand Ne« In 
Ortglniil Packing: Om*lst8 
of 5 push hutinn swilclies. 5 
Wwtem Electric Pilot 
somblles. with Pilot Bulbs 
and Dimmer, and lever 
Switch all finished In Black 
Crackle. Order yours Today 

$1.25 ea. 

Antenna Plug 4e-PS-l f»>r 
522A . . I5e ea. 

I. T. & T. Selenium RecHfiers 

Full Wave Bridge Rectifier; 54 volts AC Input. 
39 Volts D.C. Output at 1.2 AmPs. Signal Cl CA 
Corps. Spec. 4D023S. Special at . i .-a v 

Pull Wave Bridge Rectifier; 144 Volu AC Input. % 
Volts DC Output at l.l Amp. Signal Corps. C2 50 

Spec 9DOr.l?B. Special at .. 

These Rectifiers Are A!l Brand New. 



5-Inch Cathode Ray Tubes, 
Type 5BPI 


Green Screen. Brand New In Original Cartons. All 
Scope Owners Will Want A Few At TW* Rl^lousiy 
Neif l..oa 
Price of . 


Klhuy 

each $1.45 


Oil Filled Condensers 


3i.2 

Mfd 

4000 VDC 

Tobe 

.98 

2i.l 

Mfd 

7500 VDC 

G.E. 

2.00 

.OS 

Mfd 

8000 VDC 

Aero 

.98 

16 

Mfd 

400 VDC 

W.E. Ca 

.98 

10 

Mfd 

600 \T)C 

O.EL or C.D. 

.98 

1 

Mfd 

50O0 VDC 

Solar 

2.95 

2 

Mfd 

600 VDC 

C.D. 

.49 

2 

Mfd 

1000 VDC 

Aero 

.79 


Another Leeds Special 

We hare Just lecetved .some 6.3 Volt Pllamcnt 
TransformerB at 6 .\mps. They'll Cl 

Go Faat At . eacn 

Variable and Mica Condensers 

0.4 Mfd Aerosm Mica Condensers. 600 VDC efT. In 
IcAv Jobs moulded Bakellte f^se. 

A Real Buy AL . eOCn 

APC-25 Trimmers. Screw Driver .\djusl«l 12 plates. 
25 Mmfd. Silver Plated Variables. Cf 

23 Mmfd Balanced Stator variables. Ptyllshod Plates. 
Isolantlte Insulation. Swell for V.ILF. CA 

.29 ea. 10 for . 

13 A.'ssorted Silver Miras; 

All fur . .. 

.01 Mfd 6O0 VDC Postage Stamp Micas CJ, 7C 
.05 ca. 100 for . ^ 


95c 


Ouncer TransforTnerB, Mike to Grid. 
Unv to High Impedance 

.35 ca- 10 for . 

eVystaJ Diodes IN23A 

.35 ea. 3 for. . 

Do .Tur Wire Wound Potentiomefer 
12 Walts, 20.000 duos . 


13:1 RaUo 

$2.95 

$ 1.00 

49c 


Radio transmitter & receiver aps-i3 

17 Tubes 

410 - 42# Me; ---- 

light weight 


fully enclosed. 

30 Me. IP. 'WjTv 
complete with ^ f 

tubes 5*GJ6 ; L 1 


9 - 6.\G5; 2 

2D21: IVR- 

105; Schematic 
supplied with 
e;icti unit. 

Only 

$11.95 



STEEL CHASSIS 

10x17x3 . $i.38 Ilxl7i3 . $1.86 

Bxl0x3 . 87 13x17x3 . 2.22 

7x13x2 . 96 7x7x2 . 63 

10x14x3 . 1.35 4x17x3 . 99 

STEEL CANS AND BOXES 

^x4x2 . $ .68 12x7x6 . .$1.68 

4x5x3 .. . 78 15x9x7 . . . 2.35 

6x6x8 . 99 11x12x8 . 2.25 


If not rated 25% with order, balance C.0.0. All 
prices F.O.B. our warehouse New York. No order 
under $2.00. We ship to any part of the globe. 

LEEDS RADIO CO. 

75 Vesey Street, Dept. RCF 
COrtlend 7-2612 New York City. 7 
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30,000 

RADIO SERVICE- 
TECHNICIANS READ 



EVERT MONTH 

RADIO MAINTENANCE today fills a breach that 
has existed in the radio field for a long time. Al¬ 
ready 30,000 servicemen read RADIO MAINTE¬ 
NANCE every month because it is devoted en¬ 
tirely to the Radio Service Technician. 

The radio maintenance staff specializes In 
the preparation of articles on every phase of 
Radio Maintenance in series form which may be 
filed and used for reference. The leading articles 
cover everything for the radio serviceman on 
Television, FM and AM; Test Equipment; Elec¬ 
tronic Appliances; Tools; Antennas; Alignment; 
Troubleshooting; Repair;^ Construction; Pick-ups 
and Sound Amplincation and Reproduction 
Equipment. Also, in RADIO MAINTENANCE 
each month there are departments on hints and 
kinks, the latest news of the trade, review of 
trade literature, radiomen’s opinions, new prod¬ 
ucts and news from the organizations. All afTicles 
are presented in a step-by-step precision style, 
clearly illustrated, with schematics, accurate 
photographs, specially prepared drawings, white 
on black charts, color diagrams, isometric pro¬ 
jections and exploded views. 

RADIO MAINTENANCE is nof sold 

on newsstands 

Binders in beautiful green simulated leather 
stamped in gold are now available for your 
RADIO MAINTENANCE magazines — see the 
Current issue of RADIO MAINTENANCE for 
information. 

RADIO MAINTENANCE MAGAZINE RC2 ■ 

460 Bloomfield Avenue. ■ 

Montclair 5, N. J. • 

Please send me RADIO MAINTENANCE for ■ 

r~| I year at $3.00 Bill me later j 

r~| 2 years at 55.00 Q Payment enclosed I 

Name . ■ 

Address . ~ 

City—State . J 

•Occupation . .... J 

Title . j 

Employed by .... . ! 

•Independent Serviceman — Dealer Serviceman— * 
Service Manager—Dealer — Distributor—Jobber. ! 


POLAND & BOYCE INC., PUBIISHERSJ 


COMMUNICATIONS 

LICENSES—PRO AND CON 

Dear Editor: 

Why is it that the licensing of radio 
servicemen pops up every so often? Just 
who is back of this anyway? Why al¬ 
ways pick on the radio man? What 
about the automobile mechanic, watch 
repairman, or refrigerator serviceman? 
Many a high-priced watch, good car, or 
refrigerator have been ruined by the so- 
called tinker. As a radio serviceman for 
many years, I have heard more com¬ 
plaints along this line than I have heard 
in regard to gyp radio servicing. It 
seems to me that, if the radio service 
profession kept its mouth shut along 
this line and let things take their own 
course, all would be well. Every time 
the public sees an article on licensing 
radio servicemen they get the idea we 
are a bunch of crooks out to give them a 
raw deal and charge 3 times as much as 
we should for our work. 

It is no wonder our profession is the 
poorest paid of any in the world. Show 
me another trade that exposes their 
wholesale prices like we do. Anyone can 
write for a catalog, and open circulars 
by the dozen are sent through the mails 
for everyone to see. Mail-order houses 
sell tubes for less than we can buy them 
and then you expect us to charge a fair 
retail price without the public squawk¬ 
ing. To top this off, every so often thd 
bogienian jumps out and labels us as 
dishonest by yelling ‘‘License them!” 

It^s we and not the people who are 
making the fuss. I have to hide the De¬ 
cember issue of Radio-Craft for fear 
one of my customers will see the article 
and begin to wonder for just how much 
he is going to be taken. If you, who are 
always ballyhooing about licensing radio 
servicing, turned your thoughts to pub¬ 
lishing articles in leading magazines on 
how the public should go about select¬ 
ing reliable repairmen and get behind 
manufacturers to form service organiza¬ 
tions such as Philco has, it would be a 
great help to us and the public. You al¬ 
ways have and always will have crooks 
in service professions. No amount of 
licensing is going to clean up the situa¬ 
tion. 

This is still a free country where the 
public can take their servicing wherever 
they want, and it isn't our fault if they 
don't want to patronize reliable shops. 
I have seen people get taken and go 
right back for more. That's the gam¬ 
bling instinct in man, and it is also what 
keeps this the free country that it is to¬ 
day, No one has been seriously hurt but 
ourselves. 

Alex Johns, 

Johns Radio Shop, 

Dubuque, Iowa 

Dear Editor: 

Why all this fuss about controls? Who 
is going to be hurt? The sooner they 
control the radio servicing industry the 
better for ail concerned. I am 40 years 
old—made my living all my life in radio. 


LEONARD’S. 


WINTER PRICES 

BEST VALUE HAZELTOM 

MULTI TESTER 
RANGES 

AC Volf . 0-1500 

DC Volt . 0-1500 

DC Mills ... 0-150 

Resistance 0-300,000 

$1175 

ELECTRONIC MEASUREMENTS 

VOLOMETERS 




lOlB 


lOlA 

3" meter 
Model 
OPEN FACE 

4" meter 

OPEN FACE 

PORTABLE 


SI 750 


NET 


•20"® 


NET 


lOlAP 3” Meter 

.$21.50 net 
101 BP 4” Meter 

$24,95 npt 


—LATEST— 
STAR MEASUREMENT 
TUBE TESTER 


Quick opera¬ 
tion—^with Ro¬ 
tary Selector 
and lever 

3 witche3 te3ts 
all tubea up to 
I I 7 volts. Also 
tests individual 
sections such as diodes, 
triodes, pentodes, etc. 



RECORD CHANGERS 

WEBSTER 56—Automatic Stop - . . $26.66 

DETROLA . 14.50 

SEEBURG— 2 Post . 22.95 


RCA CRYSTAL MIKE 
with table stand ... 


"^4.95 


12 " 

P.M. SPEAKER 


20 OZ. 
ALNICO 
MAGNET 


7 


75 

NET 


6L6 Push Pull or Push Pull Parallel 50 watt. 
Completely shielded. 250 mill primary 5000 
ohms—sec. 2-4-8-15-500 ohms. |q 

H-j>7—Special Lim. Quan. . 

PHONO MOTOR and PICKUP KIT 


SPECIAL 


S 495 


Compifltt 



Crystal picir-up—Top quality constant 
speed motor. Motor Assembly only. $3.95 

Send 25 % d*po«H with order—balance ExPPM* Colloct. 


Send 25% d*po«H with order—balance ExPPM* Colloct. 
Orders under SS.OO send chocic or money Order Plus 
postage. 


69 CORTLANDT ST. 
NEW YORK 7, N.Y. 
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We are dally showing radiomen and beginners 
All over il. S. A. And Canada how to 

MAKE BIG MONEY ^^SILY 

Our flies bristle with letters of thanks. Why be satis¬ 
fied with low Income? What If you lost your Job or 
business, or became 111 and couldn't go to m^rk? We 
have eye-opening litfomiation waiting for you. free. 

Write Today. 

MERIT. 2I6-32J I32na Avenue 

SprinOf'Cld Cardens 13> Now York. 


SOMETHING REALLY MEW! 

Did, you ever hoar about magnoU which can bo rnatie 
without metal B? Or roDdciiscr-ty^ mlcroiihonefl withuut 
eonUcnacrs? Well, they can be made— thanks to a simple 
new technique for rearrAnginO the atoms in plastics! 

FamillATizc yourself wiUi this ainazlng new branch of 
science by reading Tbomus A. Dickinson's book entitled 
ELeCTRETS. If your bookstore can't sell you u copyi wHlo 
for descriptive llteraUliv or send $2.50 for a postpaid 
copy from; 

Plastics Research Co* 

BOX 346. ALHAMBRA, CALIF. 

EASY TO LEARN 

J( Is eaiy to learn or Increase apeed 
With an Instructogriph Code Teacher. 

AlTords the quickest and most prac¬ 
tical method yet dereloped. For be* 
glnneri or adranced students. 

Available tapes from beginner's 
•Ipbabet to typical message! on all 
eubjecta. Speed range 5 to 40 WPM. 

Always ready—no QR^L 

ENDORSED BY THOUSANDS! 

The Instruetograph Code Tosehor 
literslLy taken the Piece of an oper* 
ator*Instmctor and enablea anyone to 
learn and maister coda without fur¬ 
ther aasieianco. Thousand!! of aucceeaful operators have 
“acquired the code" with the Inatruetograoh Syatero. 
Write today for convenient rental and Purchase plana. 


INSTRUCTOGRAPH COMPANY 


4701 Sheridan Rd., Dept. RC. Chleaoo 40. III. 


^ZS'^VqIuc jjor 0nfv$j[.8t^ 


8000 ohm Dual. Haadaat N-iO/U—mact 
sensitive phenas built —noiseproof— rany 
be used as a sound powered Intercom—. 

Al» used with simple Xtal te make 
a eomplatt radle reoelver^lght. dnr- 
able, efflelcnt. molded, soft neoprene 
eareups, shaped to tnugly nnd aom- 
roctably envelope the entire eer. 

Everyone BRAND NEW. Complete ,, . 

with tlfustmted majinaJ. Send money order ar check todwy 
Special per pair 

Ptus 2S< each tor postage write for bollctim m m 


NIAGARA RADIO SUPPLY CORP 

160 Grwwnt^ch St., New York 6, N. Y. 





SPECIAL! 
SPECIAL! 
SPECIAL! 

Highest Grade Standard Output Trans¬ 
formers. Push-Pull 50L6 lo 4 ohm Voice 

Coil . 49c 

Single .*iOL6 to 4 ohm Voice Coil . 39c 

SinKle 42, 43. to 4 ohm V.C. ... 42c 

Filter choke 300 ohm, 70 mills. 10 hy 3Uc 
• Include sufficient money for postage; unused 
postage refunded. • 20% deiiosit with order, 
balance C.O.D. Minimum order S3.00. 

Write for Giant Bargain Catalog. 

BUYERS SYNDICATE 

786 Carew Street Springfield, Mass. 




GREYLOCK 

A Depentfable Name in 

RADIO TUBES 

GT, Glata. and Miniature Types. 

All Tubes Individually Boxed. 
i2SA7. 12SK7. 12$Q7. S0L6. 12AT6. 

12BAG. 12BE6. 3SW4. S085 . each 39c 

IRS. 1S5. ITa, 3S4, 3Q4. 6AK5. 6 aC5. 6AC7. 

6AQ5. 6BEG. GBAG, GAUG. GBJG. 6X4..each 49c 
32L7. 70L7, 117L7. ... ...... .each 59e 

Alt Tubet carry RMA 90-0ay Guarantee 

PM SPEAKERS 

A" Atnico No. 5 . .. each Si.19 

S" AlnicO No. 5 . each 1.29 


TIrmS; Net COD. No order accepted for lets than SS.OO 
WRITE for bargain CATALOG C-2 

GREYLOCK ELECTRONIC SUPPLY CO. 

30 Church Street New York 7, N. Y. 


I have attended shows, bought books 
and equipment, and maintained a com¬ 
plete stock of quality parts and tubes. 
I have worked long hours and given my 
community honest and — as far as my 
capabilities permitted—efficient work¬ 
manship. 

In return Tve been called a robber, a 
gyp, and every uncomplimentary name 
under the sun. Not by the 10,000 old 
customers on my books, but by the shop¬ 
per who had been patronizing the fel¬ 
lows in a chain-store basement. I have 
spent hours putting a set back together 
after it was mutilated, and you know I 
didn't get paid for it. I have tried to 
defend niy charges for quality parts 
when compared with fly-by-night com¬ 
petitive worse-than-surplus junk. 

Who fears controls? Not the fellows 
who conduct their affairs honestly. Not 
the fellow who can pass the tests. Don't 
try to kid an old-timer, son! Controls 
will encourage the good men in the in¬ 
dustry, will elevate the radio technician 
and his profession to a level consistent 
with the effort he must spend to be 
worthy of the name serviceman. Free 
enterprise? — you bet I'm all for it. Let 
any doctor practice who has passed 
through his internship and is qualified 
and ethical—but clear out the quacks! 
Ed. Crawford, 

Crawford Radio Service, 
Hibbing, il/innesota 

NOVA SCOTIAN OPINION 

Dear Editor: 

Permit me a few minutes of your time 
to express my appreciation to you for 
the publication of a fine magazine. Al¬ 
though working for a newspaper, I am 
an ardent radio fan, and during the re¬ 
cent differences in international opin¬ 
ion served with the RCAF in the Radio 
Division as a technician. I buy practi¬ 
cally every radio magazine published, 
and find Radio-Craft the best in its 
line. I also note that in Canada we pay 
35c now, and believe me, if the price 
were again raised, I would still buy the 
magazine. I have every copy of Radio- 
Craft for the past number of years, and 
credit the magazine with keeping me up- 
to-date on the ever-changing field of 
radio-electronics. Please accept my sin¬ 
cere thanks for your smart publication. 

J. F. MacLeod, 

Sydney, Nova Scotia 


LIKES CONSTRUCTION 

Dear Editor: 

I speak for 10 or 15 friends here in 
St. Louis who have a superficial knowl¬ 
edge of radio but not too much prac¬ 
tical experience. 

We like stories on building small re¬ 
ceivers, amplifiers, phono oscillators, 
etc., also instructive articles on design 
of receiving and sound equipment. Since 
the hams have their own specialized 
magazines, I think you would do well to 
consider the many who have not the 
time, money, or equipment to go in for 
transmitters, television, or other more 
advanced aspects of the field, 

(Coniimted on page 84) 


Get a new 

ELECTRIC SOLDERING IRON 

FREE 

and assemble your own 

MAG I - K L I PS 


RADIO & ELECTRONIC EXPERIMENTER’S KIT 



This is the same MAGI-KLIPS Kit— 
complete with all parts—that we sell 
ready assembled for $29.75. 

In knocked-down form with full in¬ 
structions for assembly, 
it is now available at the 

new low price. 

complete with a new Electric Soldering Iron— 
the ideal iron for wiring your unassembled 
MAGI-KLIPS Kit. 

Remember, you build 18 different experi¬ 
ments with your MAGI-KLIPS Kit. You ac¬ 
tually teach yourself radio and electronics and 
have a lot of fun at the same time. 

RADIO RECEIVER, HOME BROAD¬ 
CASTER, PHOTOELECTRIC RELAY, 
CODE PRACTICE OSCILLATOR, SIG¬ 
NAL TRACER, REMOTE CONTROL 
RELAY, Phonograph Transmitter. Inter¬ 
communication Amplifier, Code Transmit¬ 
ter, Radio Frequencg Oscillator. Tele¬ 
phone Line Ampli^er, Electronic Switch, 
Phonograph Amplifier, Temperature Con¬ 
trol Relay, Contact Detector, Electronic 
Metronome, Interval Timer (one-shot). 
Interval Timer (repeating). 

PHONO- 

AMPLIFIER KIT 

A retl bafRain. Uses 
35Z5 Bnd 50L6. Oam* 
Plet« diagram and in* 
gtructlont for assem- 
bllns. Also sood for 
call system. 

Krt Form . . .Sl.85 

Wired and Tested. 2.45 
Tubes for above.. 1.65 

CODE PRACTICE OSCILLATOR KIT 

Learn the code! Get your hajn ticlteil Uses 50L6, 
S.'tZo. 4" PM speaker. Tone and volume controls. 
Ideal for classroom instruction. Complete diagram 


and assembly Instructions. 

Kit Form . 52.85 

Speaker and Transformer tor above . ... 1.95 

Tubes for above .. . |.65 

Wired and Tested, with Tubes .and Speaker _ 6.00 


Terms; 20% deposit, balance C.O.p. 

Send for your copy of FREE booklet, 
^Electronics Made Easy.” 

DEER & TAYLOR COMPANY 

Dopt. C 1342 Mllvia St. Berkeley 9, Cal. 



* 19.75 


NOW AVAIlASUf 



1 New circuits Tor fbo first time enable you to dttain ' 

' full benefit from the new. General Electric ModeU 
! DL IRM 6C Variable Reluctance Magnetic pick* { 

, up. Employs an exclusive, humless (DC on heaters) ■ 
! pre-equaliied'pre*amplifier to prod^tie the.mosf' 
satisfying musical amplifier the world haS' eveV^ 
known. If you are a perfectionist, you are >he ona|i 
I for whom the ACA-IOOGE was designed. Send 
j for technical literature. 


AMPLIFICR CORP. of AMERICA 


I 3^10 Broadway • New York 13, 
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TRADIO, Inc. 


ASIURY PARK 
NEW JERSEY 


TRADIO has pioneered in this profitable 
postwar industry. Today, there are more 
TRADIOS installed ihroUKhout the country 
than any other coin radio. 

Send for com* 
plete Information 
and free illustrat¬ 
ed brochure to¬ 
day. we'll put 
you in touch with 
the dhtrlbutoe In 
your territory If 
you’ll phone As- 
bury Park 2-7447 
or write Oept. 

U-2. 


I F you’re interested in a steady year- 
in-and-year-out income—a substantial 
share of financial security for you and 
your family—youHl get in on the 
ground floor of this flourishing indus¬ 
try. You can build a lucrative business 
of your ovm NOW with TRADIO, the 
radio functionally-designed for coin 
operation in hotels, hospitals, tourist 
camps, motor courts, etc. Men and 
women like yourself all over the coun¬ 
try are finding it a natural for big 
earnings and a steady income. 


TRADIO * T I'ied ested ★ Proven 


FREE 


UP TO THE MINUTE 
BUYING 
INFORMATION 

• 

Radio Repair Parts 
Sound Systems • Tools 
Kits • Phono Equipment 












Tubes • Test Instrument! 
Experimenters Supplies 


REGULAR SUPPLEMENTS 
KEEP YOU POSTED 



Catalog sent Immediately upon 
request. Price and Data Supple¬ 
ments, issued regularly, assure you 
of up-to-the-minute information— 
give exact and current data you 
need for profitable buying. Send 
the coupon today for this helpful 
buying service. 

BIG VALUES, LARGE STOCKS, 
FAST, DEPENDABLE SERVICE. 



FREE...SEND TODAY 


I RADOLEK CO., Delrt. C-028 ■ 

I 601 W. Randolph St., Chicago 6, III. | 

I Please send your Free Profit Guido Catalog and | 

I re£ular Supplcmenti. I 

I Name . | 

J Addrees . | 1 

i City . Znne. ...State .. * 


SAVE AT RADOLEK 


We are interested in wire-recording 
setups. Will you print some circuits 
soon? Also good high-fidelity amplifier 
circuits and some tuners. 

Chas. Sheldon, 

Kirk woody Missouri 

LICENSES NOT NEEDED 

Dear Editor: 

In reply to your recent editorial 
‘‘Should Servicemen Be Licensed?” I 
would like to answer that they should 
not. For one thing, licensing often gets 
into the hands of state and city admin¬ 
istrations, so that getting a license may 
depend on one^s politics. For another, 
examinations test theory. An applicant 
may know the whole theory of radio and 
yet, if he has had no servicing experi¬ 
ence, he can do more damage in a few 
minutes than can be repaired in several 
hours. 

Our Association has been functioning 
for several years with very good re¬ 
sults, An applicant must have 2 years' 
experience in a repair shop and own or 
have access to the necessary test equip¬ 
ment specified in the Association's By¬ 
laws. He must be examined and pay an 
initiation fee before he can become a 
member, and must pay dues and attend 
monthly meetings thereafter. 

We have the cooperation of our local 
supply houses, which we find very help¬ 
ful. I think if this method of solving 
the servicemen's problems could be 
adopted throughout the country, it 
would help curb many abuses and weed 
incompetent persons out of the service 
field. 

Scott Adams, 

President^ 

Radio Technida'iis Association^ 
Huntington^ West Virginia 

BASICALLY NEW THINGS 

Dear Editor: 

Your magazine was recommended to 
me by a friend when I first started 
studying electronics about 12 years ago. 
I have read several other periodicals 
along with Radio-Craft and can truth¬ 
fully say that in my eyes there is and 
has been no better magazine. Most of 
those I have seen do not satisfy me like 
the Radio-Craft I have known for the 
past 12 years. 

Concerning your editorial policy, I 
admire your clear, frank, forthright 
honesty in whatever subject you deal 
with. I imagine it pinches in places al¬ 
ways to follow that policy, but I admire 
you for it and earnestly hope you will 
continue to follow it in the future. 

I like technical articles dealing with 
basic principles in electronics and al¬ 
ways read with intense interest any 
article that describes something basical¬ 
ly new. The electret you described some 
time back stuck in my mind and I have 
been hoping you would have more to say 
about it. 

I am also delighted to see that Mr. 
Shaney is back \vith us again. I am con¬ 
fident he knows his business and his 
articles are written so I can understand 
and profit by them. 

Van Burtis Spitlek, 

Findlayy Ohio 


ANOTHER T^eCtt BROWNING DEVICE' 

FM-AM TUNER MQdel RJ-12 
Superb FM reception; 
quality AM reception. 
Single antenna for 
both bandy. Separate 
RF and IF systems on 
both bands. Armstrong 
FM circuit. 

Frequency meters. 
WWV standard 
frequency calibra¬ 
tor Oscilloscope, 
Power supply and 
square wave 
modulator Capac¬ 
itance Relay. FM- 
AM Tuners, FM 
Tuner. 

KNOW THE ENTIRE BROWNING LINE • 

ENGINEERLC-FOR ENGINEERS 



BARGAINS 

FROM OUR FREE CATALOG 

TUBEIS: Pop. Brand, Sealed Car¬ 
tons; order any Type, we have 
^em all — 60% to 80% off. 

5 TUBE KIT: 50Ii6. 35Z5, 12SA7. 12SK7. 

128Q7 . . .. S2.73 

5 TUBE KIT:50B5. 35\V4. 12AT6. 12BA6,.. 

12BE6 . 2.75 

12SA7, 3S4. 6N7. 1T4, 6AK5. 12BD6. 6J6. 9001. 

6AH6. 6AL5, 717A . 69c ca. 

SPECIAL: 70L7 . 79c: 1LaA6 . $1.19 

ACORN TUBES: 954, 955. 956. 957. 958A. 49c 

HEAR. AID: CK501AX lo CKSOOAX. 49c 

CONDENSERS: Fresh, Pop. 
Brand; order any type, we have 
’em all —80% off. 

30 @ 150— 29c: 60/50 @ 150— 59c; 18/16 @ 150— 34c; 
50 ISO—39c. 

VOL. CONTROLS: Allu OIOIAGES. imd 2 

meg. with swlt 4 :h. 3' Sluft. 47c 

12" P.M. Speaker, Heavy Slug... $4.95 

L-71 Pickup & CrysUl Cartridge. $1.89 

LOWEST PRICES ANYWHERE 
WRITE FOR FREE CATALOG 
Send 20% With Order — BaL C. O. D. 

COMMERCIAL RADIO 


36 BRAHLE ST. 


Boston 8, Mass. 



♦^gxx>Voiuc for OnlvSf .SQ 


8000 ohm Dual. Hcadtct H-ID/U—mo«t 
sMisitIve phones built—nolMproof—may 
be used as a sound powered Intercom— 

Also used with simple Xtal to make 
B complete radio receiver—light, dur¬ 
able. efficient, molded, soft neoprene 
earcups. shaped to snugly »i»d com¬ 
fortably envelope the entire ear. 

Everyone BRAND NEW. Complete _ 

with Illustrated manual. Send money order or check today. 
S[>ecial per pnir $1.89 

Plus 25« each for postage write for aiiLLaTlN « m 


NIAGARA RADIO SUPPIV CORp 

160 Greenwich 5r., New Yorlc 6, N. Y. 


SIGNAL-TRACER-GENERATOR 


•PENCIL PROBE 
•HIGH GAIN THACEH 
•BUILT-IN DETECTOR 
•SIG. INJECTOR GEN. 
•AC-DC OPERATION 


$1050 



ONLY 

Ready to operate—Signal Tracer with loudspeaker opera¬ 
tion—Signal Generator—Multivibrator—Puts out strong 
A.F., I.F., R.F. signal 1000 cycles lo 25 megacycles. 

PHONO-OSC... AMPLIFIERS 

PHONO ■ OSC - \MPLl - 
Hints 35Z5. l2Sg7. 50li6 
Hl-Galn. lU-Fl. .\C DC 

.... $4.69 

Wireless Phoro-Osc. MIko 
or Phono inp. Complete 
with tubes Cil 
Wired . 


YflPK DISTRIBUTORS 

I V II n 523 Knickerbocker Ave., Bklyn. 21. N. Y. 
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RADIO-FREQUENCY HEATER I ^ 

(Continued from page 22) 

This represents full load. If this point 
cannot be reached, try a different tap 
on the coil and proceed as before until 
the maximum plate current, not to ex¬ 
ceed 0.6 amp, is reached. In some set¬ 
tings it may be found that a greater 
current than this will be drawn. In this 
case the plate overload relay will trip, 
cutting off the power. In such a case the 
coil tap must be changed again until 
the optimum setting is found. For most 
experimental work it will probably be 
desirable to have the key switch in the 
Manual position. 

Some interesting and enlightening re¬ 
sults may be obtained from this device. 
It is to be noted particularly that a 
mass of material will heat uniformly 
throughout, regardless of its thickness. 
This is in sharp contrast to what takes 
place in conventional heating, where 
thermal conduction must be depended 
upon to conduct the heat from the sur¬ 
face inward. It may readily be appreci¬ 
ated how important this feature be¬ 
comes in various industrial applications. 
It is not uncommon for the time re¬ 
quired for a given process to be reduced 
from several hours to a few minutes. 
Typical applications of this form of 
treatment are preheating of plastic pre¬ 
forms, setting of plywood, twist-setting 
of textiles, sealing of plastic sheeting 
and sterilizing of packaged cereals. 


ELECTROIVIC 
VOLT-OHMMETEK 

no VOLTS AC 20 RANGES 


$1185 O/S / 10/50/100/500/JOOO/5000 

'*'11 TOlU DC and AC. 0—1.000.000,000 

■ ■ ohms in six overlapping r*nRea. S«n. 

Bltivlty; over MILLION OHMS par 
POSTPAID VOLT on 5 volt range. 

Complete kit Includes all component parts, tubes, 
punched and drilled chassis and beautifully enam¬ 
eled panel. Easily a»»embled and wired. 

Special slldeback circuit developed during war 
by scientist at the C-iUfomla Institute of TachnoL 
ogy gives amazing sensitivity and flexibility while 
completely eliminating neceBslty of batteries and ex¬ 
pensive meter. Each instrument is Individually call, 
brated. Dial acate over nine Inches longl 

In addition to performing the usual volt-ohm 
functions, this Instrument easily measures these 
voltaKCs: SUFERHET OSCILLATOK. AVC. AFC, 
rnUE GRID BIAS AT THE GRID. DIAS CELLS with¬ 
out alTertlng the circuit. Me.asurea the exact leak¬ 
age resistance of INSULATION. TUBES. CON¬ 
DENSERS. It can be used with a aignal generator 
for SIGNAL TRACING. 

STERLING ELECTRONIC COMPANY 

■OWLINQ GREEN, KENTUCKY 


COMMAND RECEIVERS (27aN SERIES) 

Complete with lubes 

Used New 

BC-«dS.B: S20 to isoo KC . tlS.BS 

BC-453-A; 190-550 KC . S4.95 6,95 

BC-454*A: 3 to 6 MC . 3.95 5.95 

BC-45S-A; 6 to 9 MC .. 3.95 5.95 

COMMAND TRANSMITTERS 

(274N Series) Complete with tubes and crystal 

Used New 

BC-696: 3 to 4MC . S5.95 $7.95 

eC-4S7; 4 to S.3MC . 3.95 S.9S 

BC-458; 5.3 to 7MC . 3.95 5.95 

BC'459; 7 to 9.1MC . 3.95 5.95 

ec.4S6 MODULATOR . . . BRAND NEW . . . $2.95 

RADIO PARTS 

Assorted—100 mica condensers . $1.19 

100 Resistors to 1 watt . 95 

100 Tubular bypass condensers, assorted .01 

to .1, nil 600 Volt . 4.69 

Electrolytic condensers 50-30. 150 Vott..lO for a.ag 
l/j Meo. Volume Controls I"' shaft with switch, 

lO for 3.00 

Meg. Volume Controls 1* shaft without 

•witch . 10 tor 1.95 

Crystal Pick-up. new light wt . ca. 1.79 

TUBES 

6V6 12J5 12S17GT 

6XS 6AT6 6A6 

8A07 6SF7 lOAC Neon 

35W4 SR4 12K8 *rVC 

12AT6 12BE6 OSN/ 

162$ 12C8 36 Discount 

Amperito lOTl CSj7 6GS0 

CCOPE TUBES 

3APX . $1.19 3FP7 .51.19 

5FP7 . 1.9C 7BP7 . 1,»8 

All Shipments F.O.B. Chicayo 

20C/0 dcp4»sit required on all orders 

ARROW SALES INC., Depf. O 

59 WEST HUBBARD ST.. CHICAGO 30. ILLINOIS 
Telephone: SUPERIOR 5S7S 
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M«-s-.s**s-n..s.-n-n..s.4n«.a.«n..s..e-.s.-s.-s-e*'4--aMa-s..a-.a-a.«A 

TOP VALUE offers' 


Kit Model S-5 
a 1-Band Receiver 

Model S»5 uses the 
universally accepted 
superheterodyne cir¬ 
cuit containing the 
following tubes: 
I2SA7. 12SK7. I2S97. 
S0L4, 35ZS and tunes 

SSO Kc. to 1600 i 
. U0.95 I 


Kit Model S-6X 
T a 2-8and Receiver 

Model S-6X, a 6-tube 
2-band receiver kit 
. . . covers the fol¬ 
lowing ranges: 5S0KC. 
~I600 Kc. 6-16 Me. 
Complete with tubes 
and ready for assem¬ 
bly .. ..$16.95 


j Also Available ^ 

: MULITESTER KIT MODEL M-IC ? 

• • 

• A versatile, compact multitester 4" *7" 1^3" \ 

i using a rd. meter of 1000 ohms per volt i 

• sensitivity. Employs the following ranges: Volts • 
? AC or DC 0/5/50/150/500/1500. Milliamperes i 
4 D.C. 0/5/50/150. Ohms 0/2000/20,000/200.000. i 


Price Complete $10.95 


a i 

4 All /cits accompanied by a detailed illus’ ; 
4 trated inslritciio^t sheet. Many other kit ; 
i models available. Write for cataloy M. i 

i Now ready! New educational pamphlet... | 
i complete and simplified diagrams and In- J 
i structlons on all our models. SOc : 

I RADIO KITS COMPANY j 

i 120 Cedar Street, New York 6, N. Y. i 

i i 


Technicians Everywhere 
agree that when 

BETTER AMPLIFIERS 

are made, 

it*s A. C. Shaney who’s 
^^a-goin* to make them” 

A. C. Shaney, long known as the outstand¬ 
ing designer of high-quality amplifiers, and 
his associates at the Amplifier Corp. of 
America, are getting ready to announce tne 
completion of the finest line of public ad¬ 
dress and electioneering amplifier equipment 
ever produced. 

New standards of quality "and workmanship, 
new circuits, new materials, and new manu¬ 
facturing processes have been combined to 
make this soon-to-be-announced amplifier 
line the answer to all requirements. Speci¬ 
fications and performance ratings of these 
popular-priced models will equal or surpass 
those formerly found only in high-cost, 
custom-built equipment. And Amplifier Corp. 
of America will guarantee every amplifier 
for 5 full years—an expression of confidence 
that only the country’s leading and most 
thorough manufacturer of the most modern 
amplifier designs would dare make. 

You can’t afford to buy any amplifier until 
you have investigated the new concept in 
amplifier design and construction offered by 
A. C. Shaney and the Amplifier Corp. of 
America, 

Join the many thousands who are 
**watchmg and waiting** for the latest 
in amplifiers from 

AMPLIFIER CORP. 
of AMERICA 

398-10 Broadway, New York 13, N.Y. 

A postal card will put you on our mailing 
list to be among the first to know. 


JAMES VIBRATORS 




t^UJLJL 




PULL 


NOW 
AVAILABLE FOR 
REPLACEMENT 
SALES 


SYNCHRONOUS AND NON-SYNCHRONOUS TYPES 


Over the years the James Vibrator has 
become famous forlong life and extreme 
dependability. Note these out^anding 
features: (1) Patented Push-Pull Action 
(2) Frame-Mounted cooler-operating 
reeds (3) Adjustable contacts. 


The war years and various shortages 
have kept the James Vibrator in short 
supply. New production facilities now 
permit prompt shipments Ofweplacc^ 
ment vibrators of all types^ 


Ask your Radio Parts Distributor. Write fo^ 
interchangeability Charts price list and catalog 


James 

"$224 W.vAxraitage 


ViBRAPOWER Co, 

Ave. Chicago 47, /Illinois 


1948 
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RPDIO SCHOOL 1^ DIRCCTORV 

PREPARE NOW FOR SKILLED JOBS IN RADIO AND ELECTRONICS 


I 


PRACTICAL TECHNICAL TRAINING 


SPECIALIZE in 6 months to 3 years 


COURSES 

SERVICE 
6 to 12 Months 

• Electricity 

• Welding 

• Refrigeration 

• Heating 

technician 

I to 2 Years 

• ElectTicity 

• Radio 

• Electronics 

• Refrigeration, Heating 
and Air Conditioning 

PROFESSIONAL 
3 Years 

• Electrical Engineering 
Bachelor of Science 
Degree 

Major in Machinery or 
Electronics 


V. 


Train in Electronics, Radio, Electricity for a substan¬ 
tial career in industry — or a business of your own. 
Prepare in one year to be a Technician — or in two 
additional years secure a Bachelor of Science Degree 
in Electrical Engineering with major in Electronics. 
More than 35,000 former students in industries the 
world over. 1,538 students now enrolled from 48 
states and 13 overseas countries. Faculty of 72 spe¬ 
cialists. Write for catalog and Personal Guidance 
Questionnaire. 

Terms start APRIL, July, Sept. 


UtWAUH€€--^ 

CCmi EMINEERIN^ 

W A TECHNICAL INSTITUTE U 

Dept. RC-248 North Broadway, Milwaukee, Wis. 




CAREERS in RADIO 


INTENSIVE COURSES 

education for progressive 


o 

o 

o 


RADIO TECHNICIAN—The MRI General 
Court*. Includes ^.M. & Television. Prepores 
For PCC Broacicasf Licenses. 

2. RADIO & TELEVISION SERVICING—Pre- 
pores For employment os Repairman on Stand, 
ard Broadcast. F.M. & Television Receivers. 

3. RADIO COMMUNICATIONS—Prepares for 
FCC Operotor,' License. Leads to position as 
Merchoni Morine or Flight Rodio OFTicer.'Com* 
merclol Operator. 

4. FUNDAMENTAL RADIO MATHEMATICS— 
The MRI Preporotory Course. Required pre¬ 
training for students lacking a basic mothe- 
matical background. 


MELVILLE RADIO INSTITUTE 


MELVILLE BUILDING 

J I5 WESr46TH ST.. N. Y. I9. LO. 4-0340 
**The Radio School Managed Bg Radio Men** 


—Thorough, technical 
men and women. 

Lrcpnsed by the State of New York 


MELVILLE RADIO INSTITUTE 

MELVILLE BUILDING 

15 West 4Gth St.. N. Y. 19. N. Y. 

GENTLEMEN: RC 

Send me FREE information about your 
school. 


Name. 

Address. 







TELEVISION 

Practical and Theoretical Tech¬ 
nicians Course, covering: all 
phases of Radio. Frequency Mod¬ 
ulation, Television, leads to op¬ 
portunities in Industry. Broad¬ 
casting or own Business. Day and 
Eve. Sessions. Licensed by N, Y. 
State. Approved for Veterans. 

ENROLL NOW FOR NEW CLASSES 

Vllit. Write or Phono 

RADIO-TELEVISION 

INSTITUTE 

Pioneers In Television Training Since 1938 
480 Lexington Ave.. N. Y. 17 (46th St.) 
Plaza 3-4585 2 blocks from Grand Central 


LEARN 

RADIO 

Get P.C.C. License 
radio —TELEVISION 

Repairing 

Classes start every month 

Our organization engaged in TECHNICAL 
TRAINING for 27 Years 

LITERATURE ON REQUEST 

BALTIMORE TECHNICAL INSTITUTE 

1425 Eutaw Place. BaJtO. 17, Md. 

APPROVED FOR VETERANS 


RADIO 
, COURSES 

Preparatory, Service, Broad* 
* cast, Television, Marine Op¬ 
erating, Aeronautical, Fre¬ 
quency Modulation, Radar. 
Classes now lorming for mid-year term 
Feb. 2nd. Entrance Exam. Jan. 12th. 

Veterans. Literature. 
COMMERCIAL RADIO INSTITUTE 

(rounded aD20> 

38 West Blddio Street, Baltimore I. Md. 



RCA INSTITUTES, Inc. 

Offer thorough trainine 
coumca in all technical phases of 

Radio and Television 


DAYS—CVCNINOS 

VETERANS: 


WKIKLV ilATlt 
RCA Inatltutaa It approved 
under G. I. Bill of Riflhti 
For Froc Catalog Write OePt. RC-48 

RCA INSTITUTES, Ine. 

A Service of Radio Corporation of America 

71 VARICA STREET NEW YORK IS. H- Y. 


1 A CAREER WITH 
] A FUTURE! 

ELEVISION 


Shop Work • Shop Techniques • Theory 
FULLY EQUIPPED LABORATORIES 

• RADIO SERVICE & REPAIR 

• F. M. & TELEVISION 

• TRANSMITTER COURSES 

Ft^potlng lot f.C.C. tlCfWSfS 

• RADIO TECHNOLOGY 

A Juniof Collepe level Courie prtpofing lot potlliont tn 
Hodle-Flectro/ifc (nginvvring fitid. 

morning • AFTERNOON • EVENING CLASSES 
MODERATE RATES • INSTALLMENTS 

Available Under G. I* Bill 

COME IN AND SEE OUR STUDENTS AT WORK 

IfELEHANTY SCHOOL OF 

RADIO • ELECTRONICS • TELEVISION 

105 EAST 13 SI., N.r. 3, K. Y. • OEPT.T 

LICENSED BY STATE OF NEW YORK 


CORRESPOMDENCE COURSES IN 

^RADIOcndELECTRICAL ENGINEERING 


ELECTRICAL ENGINEERING 

Prepare yourself at Low Cost, for secure future. Modem 
course, so stmpllfted nityone can understand quickly. 
DAniO FMr^IMFFRIiin ^xtra (\no course to radio. 
HAUIU cnuinccninu public adUreas, photo-electric 
work. Trnlns you to t>e super.service nuin. real vacuum- 
tube technician. Servlcamen needed badly. Diploma on 
completion. Many sraduatea earning bill pay. 

Sand postcard for Free COplea of 
school caUloK. full details, all xv h Either 
about deferred piksrment plan, a*- COurie 

perlmantal klta. etc. 

Lincoln Engineering School, Box 93iC-108. Lincoln 2. Ncbr. 


WRITE : 


SOUND RECORDING SCHOOL 


A practical 9 months' couria In Sound FundamenUla. 
Recordlni;. and Sound Transmission measurements: in 
a laboratory comaining transmission sets, oscillators, 
square ware Generator and intemioduiation analyzer, and 
other equipment. 

Two complete recording studios assimilating broadcast, 
motion picture and commercial sound recording, under 
the direction of H. M. Tremaine. 

Approved for Veterans 
DON MARTIN SCHOOL OF RADIO ARTS 
_ 1655 Cherokee St, Hollywood. Ckllf. 

I - RADIO — -I 

TECHNICIAN and RADIO SERVICE COURSES 

FM and TELEVISION 

AMERICAN RADIO INSTITUTE 

101 West 63rd St.. New York 23, New York 
Approved Utider Gl Bill of Rights 
Licensed by New York State 


iadio Technician and Announcers 

A pr.ictira1 15-month eourse In Flrsl Cl.iss IUMllotel<y>honc 
Operation and Announcing is offere<l by Don Martin School 
of Etadlo Arts. Most stations those days require combln.i- 
tlon men. We specialize In this type of training and main¬ 
tain a placement bureau for our graduates. Servltig the 
Industry for lO years, the School of Ratllo Arts can train 
you. Write for our catalogue outlining the courses offered. 
Classes can be arranged so you can do part time work on 
the aide. 

APPROVED FOR VETERANS 

DON MARTIN SCHOOL OF RAOlO ARTS 

1655 North Cherokee St. Hollywood 28. Calif. 


Hollywood Make Good in ai 

hS7oo radio-television Home 

Direct from Hollywood, nerve-center of bmndcastlng. Tele¬ 
vision. Radio and Sound activities, comes R-T-A's tlme- 
prwen and tested home training. Here at last—easy to 
learn, home Instruction th.it quickly qu.illftes you for 
steady. go<^*pay jobs or your ow'n lUidlo business. iO big 
kit* of radio Parts given at no extra charge. Oet full de. 
tails at oncet Send posiai for FREE BOOK ■•llo\-r to M^ke 
Good In Radlo-Telcvlslon.” R-T-A APPROVED FOR VET¬ 
ERANS. 

radio Training ass’n of America. Dept, rcb 

S620 Hollywood Blvd. Hollywood 28. Cahf. 



Be a "key" man. Lwam bOw to send and 
receive message* In code by telofrraph 
and radio. Commerce needs Oiousanda 
of men for jobs. Good pay, adrenttn*. 
Interesting work, l^eam at horn* quick¬ 
ly through famous Candler System, 
write for FREE BOOR. 

CANDLER SYSTEM CO. 

3.8, Box 928, Denver 1. Colo.. U.S. A. 
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BOOK REVIEWS 


TELEVISION TECHNIQUES, by Hoy- 
land Hettinger. (With drawings by the 
author.) Published by Harper & Broth¬ 
ers. Stiff cloth covers, 6 x 81/2 inches, 
237 pages. Price $5,00. 

Working on the principle that “the 
basic factors of television showmanship 
are not new, but are as old as the arts 
from which they are derived/* the au¬ 
thor proceeds—^after a brief introduc¬ 
tory chapter to put the reader at ease 
with the electronic principles of tele¬ 
vision—to relate his subject to these 
older arts. 

He deals first with the medium, indi¬ 
cating the limitations as well as possi¬ 
bilities of both sight and sound as trans¬ 
mitted on the television carrier. A long 
and well-illustrated chapter on pictorial 
composition and continuity is then fol¬ 
lowed by one on the video or actual 
camera technique and another on audio 
technique. Other chapters deal with tele¬ 
vision writing, directing and produc¬ 
ing, staging the play, the use of film 
and moving-picture techniques in tele¬ 
vision programs, and television lighting. 

The presentation is directed to the 
nontechnical user of television or worker 
in the television field: to the writer, 
sponsor, advertising agent, studio crew, 
motion picture field unit, and per¬ 
formers. — 

FLUORESCENT LIGHTING MAN¬ 
UAL (Second Edition). By Charles L. 
Amick. Published by McGraw-Hill Book 
Co. Stiff cloth covers, 6x9 inches, 318 
pages. Price $4,00. 

Written by a member of the General 
Electric Lamp Department, this is a 
complete and up-to-date treatise on 
fluorescent lighting. It covers not only 
the elementary subjects expected in a 
practical manual written in language 
simple enough for the average installa¬ 


tion man, but deals also with illumina¬ 
tion problems from the viewpoint of 
the engineer, discusses fluorescent light* 
ing design, and devotes a chapter to 
lighting economics. 

A historical sketch and discussion of 
modern lamps and auxiliary equipment 
present the fluorescent lamp to the per¬ 
son previously unfamiliar with the sub¬ 
ject, Operating hints, installation, and 
service suggestions are more interesting 
to the electrician actively engaged in in¬ 
stalling lamps; and several chapters on 
selection and design, color quality and 
fluorescent applications are useful to 
the illumination engineer. 


SUNSPOTS IN ACTION, by Harlan 
True Stetson,Ph.D., with a foreword by 
Sir Edward V. Appleton. Published by 
the Ronald Press Co. Stiff cloth covers, 
6 X 8/2 inches, 252 pages. Price $3,50. 

The importance of sunspots in radio 
is apparent to all who have noted the 
great increase in maximum usable fre¬ 
quencies during the present period of 
maximum sunspot activity. Reports of 
reception of American FM stations have 
been received in Australia; the Atlantic 
Ocean nas been spanned by amateur 
communication signals on 6 meters and 
Chicago FM or New York police radio 
interference mars the images on London 
television screens. The radioman is very 
much interested in sunspots as a factor 
in radio propagation conditions. 

Four chapters of Dr. Stetson's work 
deal with radio, covering the subjects 
of the effect of sunspots on communica¬ 
tions, their importance as a factor in 
radio predictions, the effect of moonlight 
on radio, and the recent sunspot maxi¬ 
mum's part in the recent FCC actions in 
regard to FM and other frequency allo¬ 
cations. 
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NOW-A AEALir HIGH-POWERED- 

Radio Engineering 
Library 



NOTE: 

The Libriiry comprises a selection 
of books culled from leading Mf 
Qraw^Hill publications In the ra« 

_ dio field. __ 

• especially selected by radio specialists of Me~ 
Graw-^HiU publications 

• to give most complete, dependable coverage of 
facts needed by all whose fields are ground^ on 
radio fundamentals 

• available at a special price and terms 

T hese books cover circuit Phenomena, tube the¬ 
ory, networks, measurements, and other sub¬ 
jects—give specialized treatments of ail fields of 
practical design and application. They are books 
of recognized Position in the literature—books you 
will refer to and be referred to often. If you 
are a practical designer, researcher or engineer 
in any field based on radio, you want these books 
for the help they give in hundreds of problems 
throughout the whole field of radio engineering. 

5 V0LUMES,33ldPAGES,2289 ILLUSTRATIONS 

f. Eastman's FUNDAMENTALS OF VACUUM TUBES 
2. Tcrman’s RADIO ENGINEERING 
3. Everitt’s COMMUNICATION ENGINEERING 
4. Hund’s HIGH FREQUENCY MEASUREMENTS 
5. Heaney's RADIO ENGINEERING HANDBOOK 
10 days* examination. Rasy terms. Special price under 
thia offer leas than books bought separately. Add these 
■tandarrl works to your library nOM^; pay small monthly 
installments, while you use the books. 

10 DAYS' FREE EX AMIN ATION-SENO COUPON 
aaaaaaaaaaaaaaaaaaaaaaaaaaaa 

McGraw-Hill Book Co.. Inc. 330 W. 42nd St. N.Y. C. 18 

Send me Radio Engineering Library, S vols., for 10 
daya' examination on approx-al. in 10 dava I will send 
S2.SO, plua few cent.4 postage, and $5.00 monthly till 
$27.50 la paid, or return books postpaid. (We i>ay post, 
age on orders accompanied by remittance of the first In¬ 
stallment.) 


Name 


Address . 

City and SUte 

Company. 

Position ..... 


Prepare Fot^ A Good Job Noyt/ tn 




SOUN Dand TELEVISION 

d Sfudtt WeekA 


LEARN QUICKLY IN 
THE GREAT SHOPS OF 



COYNE 


Get ready for a better job. bigger pay NOW in 
Radio. Cash in with "All-around" knowledge of 
Radio—Sou nd—Television. Train on actual equip¬ 
ment not by "Home-study". You learn quickest 
at COYNE because it’s a real SHOP coursel 

G. I. APPROVED..also Finance Plan 
for NON-VETERANS. Don’t let lack of 
cash hold you back. Many earn while learning. 
FREE Employment Service to graduates. Get 
facts today! 

SEND COUPON FOR FREE BOOK 

Send at once for Big Free Book on 
Radio. Sound and Television, and facts 
about our Finance Plan. 

.... mail this coupon today' 

B.W. COOKE. Pr«s., 

Coyn« Electrical and Radio School 

500 S. Paulino St., Dept. aS-SN, Chicago &2, 111. 

Plea% send Big FREE Book and complete details. 

NAME .. 

STREET. . . . 

CITY . STATE . 
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AMATEURS! HAMSIi 
EXPERIMENTERS! | 

Now — TRANSMITTING TUBES AT 
SENSATIONALLY LjO W PRICES! 

J. A. N. Inspected. ^ 

1625 TRANSMITTING Beam Power, Ampli- * 
fier. Some as 807 except 12.6 volt i ^ ^ 

filament medium, 7 Pin base. ... ■ ^ 

836 Half-Wave High Vacuum Rectifier. ^ 
Ralinsrs—5000 volt maximum. ^ 

99c eo.* 


Advertising Index 


Inside Front * 


Heater—2.5 volt at 5 amps, 

836A/3B27 Half Wave High 

Vacuum Rectifier . 

829 Posh Pull twin-unit. Beam ^I 40 ^ 

power amplifier tube. y ■ ★ 

4E27/HK257B BEAM POWER AMPLIFIER % 


with an enclosed tanalum anode. 
Medium metal shell. Giant 7-pin, 
bayonet base. Wire top terminal. 
Cathode 5 volts—7.5 amps.Trans¬ 
conductance Micro-Mhos—2800. 
Class of Service—C-P. Maximum 
plate ratings — 4000 volts. DC 
Input—250 W. 

Only $1,95 eoch 

OD3/VR160 — Voltage Regu¬ 
lator Tube .... 


49c 


* 

I 

t 
¥ 
* 
* 
* 
* 
* 
* 
* 
* 

eo. I 



25®/q deposit on all orders, balance C.O.D.. ^ 

F.O.B. New York ^ 

SENCO RADIO, lnc.| 

96A warren ST.. N. Y. 7. N. Y. J 
TEL. BEEKMAN 3-6498 X 


TELEVISION RECEIVER—$1.00 

Complete instructions for building your own television 
receiver. 16 pages--ll'xIT' of pictures, pictorial dia- 
KramB. clarified scJiemitlcs. complcia scbemailc 

dUgram & cliaiBl# laVoot. Also booklet of alignment 
instructions. voltaKe & resistance tablet and trotible- 
shooting hlnt-s. — All for SI.OO. 

CERTIFIED TELEVISION LABORATORIES 
5507-13tli Ave., Brooklyn 19, N. Y. 


WHY PAY MORE? 


equip yourself for 
the RICH FM BUSINESS 
in your community 
for only H9.95 



FM SIGNAL GENERATOR MODE! 730 
R. C. P. scores another first with this new low-cost 
accurate, pocket she FM Signal Generatorl Start 
cashing in now on the rich FM business in your 
community—not by investing 100 dollars—or even 50 
—but wilh only 519.95. Order this extra profit-build¬ 
ing FM Signal Generator from your R. C. P. jobber 
today. Only $19.95 for an accurate instrurnent that 
permits you to align service FM receivers. 
if Complete with tubes ready to operate 
if Pocket size 3*'x6"x2y4* 

if Completely shielded and isolated from line 
if Calibration, accurate w ithin 1% for fixed 
frequencies of 10.7, 88. 98 and 108 me. 

★ Individual trimmers for recalibration 
if Equipped with shielded output lead 
Send for R. C. P. s complete new catalog of econ¬ 
omy-priced. quality-built precision instruments. Be¬ 
fore you buy any instrument-see R. C. P. first! 

lt‘s best for every test. 


RADIO CITY PRODUCTS C0..INC. 


Abell Distributing Company 
Air King Radio . 

Allied Radio Corporation . 

Atmo Radio Company 

American Surplus Products . 

American Television, Inc. . . 

Amplifier Corporation of America . 69, 

Apex video Company 

Arrow Sales, InC . 

Audel Publishers . 

Bell Telephone Laboratories 
Boland & Boyce, Inc., Publishers . . 82, Back 
Bonafide Radio Company 

Brooks Radio Distributing Company . 

Browning Laboratories 
Buffalo Radio Supply 

Burstein-Applebee Company . 

Buyers Synaicate . 

Capitol Radio Engineering Institute . 

Certified Television Laboratories . 

Cleveland Institute of Radio . 

Commercial Radio 

Communications Equipment Co. . 

Coheord Radio Corporation 
Coradlo 

Coyne Electrical School . 

Deer & Taylor .. . 

DeForest's Training Institute 

Edlie Electronic, InC. . 

Eichel Electronics Corp . 78 

Electronic Distributors . 79 

Espey Manufacturing Co., Inc . 65 

Esse Radio Company . 14, 15 

Fair Radio Sales 88 

General Cement Mfg. Co. 69 

General Electronic Distributing Co. 

Inside Back Cover 

General Test Equipment Co . 73 

Green Radio Distributor 78 

Greylock Electronic Supply Co . 83 

^he Halldorson Company . 71 

The Heath Co. 

Hershel Radio Company .. 

Charles Hoodwin Company 
Hoover Industries . 

Hudson Specialties 

Instructograph Company . 

International Telephone & Telegraph Co. 

Joyce Radio Distributors . 

Lafayette Radio 
Leeds Radio Company 
Leonard Radio, Inc, 

Leotone Radio Corp. 

McGraw-Hill Book Co., Inc . 

McMurdo Silver Company . 

P. R. Mallory & Co., Inc . 

Maritime Switchboard . 

Merit Products . 

Metropolitan Electronic A Instrument Co. 

Mid-America Company . . 

Minor Machine Corp . 

Moss Electronic Distributing Co. 

National Plans 

Murray Hill Books, Inc . 

National Radio Institute . 

National Schools 

Newcomb Audio Products Company . 

Niagara Radio Supply . 73, 77, 

Ohio Factory Sales 

Ohmite Manufacturing Company . 

Olson Radio Warehouse . 

Opportunity Adlets 

Pakette Radio. Company. Inc . 

Plastics Research Company . 

Potter Radio Compai^ 

Precision Apparatus Company . 

Progressive Electronics Company .. 

RADIO SCHOOL OIRECTORY 
(See Page 86) 

American Radio Institute 
Baltimore Technical Institute 
Candler System Company 
Commercial Radio Institute 
Delehanty Institute 
Lincoln Engineering School 
Don Martin School of Radio Arts 
Melville Radio Institute 
Milwaukee School of Engineering 
Radio-Television Institute 
Radio Training Association of America 
RCA Institutes 


BARGAIN SPECIAL 


‘Tops' in Headphones! 
a Fraction of Original Cost 
8000-ohm impedonce, 
highly sensitive. Best 
quality Alntco mognets 
in molded black bake- 
life coses, concealed 
terminals. Hcodbond 
fully adjustable, leather 
covered spring steel 12" 
cord with PL54 plug at¬ 
tached at side out of 
way. Jock and rubber 
IcOrd supplied to ex- _ 
tend length to 5 VS ft. 

Extremely lightweight, only 9 Oi., with re¬ 
movable rubber car cushions of comfortable 
design Brond New — a 13.50 Value. ^ 

Stk. No. 17A37, Speciol Per Poir ^ I qVD 
ORDER NOW, from this od Add Postage 

FREE Cotalog 

Many other BARGAINS 
in this BIG NEW 1948 
B-A Catalog. 

Lotest developments in 
Radio and Electronic 
ports ond devices, new¬ 
est Horn geor. 

Write if you hove not 
received it—Cot. No. 
48) FREE on request. 


BORSTEIN ' APPL^EE 

ioi2~i*iieea swfrrT'”"^^ J 
—KAMSAs ary 6.mssptn»-. - ^ 


B19 MARK II 
TECHNICAL DATA 

A.C. Conversion DiaQram, 

postpaid . 

Schematic Diagram with Parts and Value 

List, postpaid .. 

Service Manual—Alignment and Test Procedure. 
Socket Voltages. Paris Layout. Engineering Hints for 
curing faults. Schematic and Block 1 CA 

Diagram, etc., postpaid . " 


0-500 MtCROAMMETER: 0-600 and 015 D.C. volt 
scale, luminous dial, with multipliers. $2.50 eo. 

WE CAN FURNISH ANY ITEM FOR BIS SETS! 
No. C.O.D. orders. Shipments F.O.B. Lima. Ohio 


fair radio sales 

223 S. MAIN ST. •• LIMA, OHIO 


CIRCUIT TESTER 



CAN BE ySEO IN PLACE OF MULTIMETERI 

I Complete with 
1 Instruction book 

TESTS: Indicates AC and DC Voltages 
' Fuses * Resistances of Circuits * Ca¬ 
pacitors * etc. Unit In suull itroiig 
metal box. Weighs aPProx. 2 lbs. 
Test leads provided. J'uwer ma.v be 
lupplled to test unit fruni 115 to 
130 V. AC. or DC NKW: Shipped 
In original soaletl metal containers. Shipping \Vi. 3^4 
lbs. F.O.B. Chicago. UL 

SCHUH’S RADIO PARTS Clflcago^26. ML * 


1S2 WevJ 2Slh Slreel, 


New Yofk I N. Y. 


ty... 

Radio-Craft 70 j 

Radio Dealers Supply Company . 76 . 

Radio Distributing Company . 88 

Radio Kits Company . 85 

Radio Publications . . . . .73! 

Radio Supply & Engineering Company . 39 

Radio Wire Television, Inc. 75 | 

Radionic Equipment Company . 67 

Radolek Company 
Ravac Electronics Coloration 
Reed Manufacturing Company 

Howard W. Sams Company, Inc . 45 

Walter L. Schott Company 
Schuh's Radio Parts 
Senco Radio, Inc. . . 

Sprague Products Company 
Sprayberry Academy of Radio 
Star Measurements Company 
Sterling Electronics 
Supreme Publications . 


VALUABLE COUPON—SCOOP 


tubes— rstd. Brand.. - 

MALLORY COND —40-20 Mfd l.'iOv. FP. 2 for 
P.B. CONDENSER— 20-20 Mfd 1.50v. . 3 for 

BY PASS COND. .OO.S or .Ol Mfd OOOv. 18 for 
TREBOR IF COILS d.S.S KC (114x314).. 2 for 
OSCIL. COILS 45.1 KC (fnr 12^A7).... 3 for 

LOOP antenna hi Gain (5'^8*). 3 for 

resistor kit 50 AJW'td I/3 to 1 Watt.. 

OUTPUT TRANS. 2000-3 Of 7000-3 Ohms 2 for 
DIAL CORO—50 Ft. Spools SId. or 

Medium . ^ . ^ T®'' 

• COMBINATION KIT of All AboVc ItPtllii for 

only .... . lo-OO 

with Thll Coupon—Order at Onre 
radio distributing CO. Pasadena 18. Cal. 


1.00 
I.OO 
1.00 
1.00 
1.00 
I .OO 
1.00 
1.00 

1.00 


81 I 
76 


Technical Radio Parts Co. . 77 

-ij r Tradlo^ InC. 84 

79 I Transvision, Inc. 54 

88 Turner Company . . 56 

50, 88 ■ Universal General Corp . 72 

.16 University Loudspeakers, Inc . 81 

. , 5 I James Vibrapower 85 

, 72 Wright, Inc. 71 

85 X.L. Radio Laboratories . 79 

59 York Distributing Co. 84 
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MONEY BACK GUARANTEE ~ We believe units offered for sole by moil order should be sold 
only on o ^'Money-Bock-lf-Not-Sotisfied'' bosis. We corefully check the design, colibrotion ond volue 
of oil items odvertised by us ond unhesitotingly offer oil merchondise subject to o return for credit or 
refund. You, the customer, ore the sole judge os to volue of the item or items you hove purchosed. 

The Model 88-A eOMBtNTK TtON 

SIGNAL GENERATOR 

AND 

SIGNAL TRACER 

We’re prepared for ilie demand we know will be created by this long 
overdue combination of the two units which have always been used 
together. The ultimate in signal tracing procedure is achieved by tbe 
Model 88, for the use of this model, enables you to use either the 
broadcast signal itself or the signal injected by tbe Signal Generator. 
Tbis is especially useful of course when servicing “dead” or “inter¬ 
mittent” receivers. The Model 88 you will find is tbe greatest time- 
saver ever provide<l for by combining a full range Signal Generator 
and Signal Tracer into one unit the set up time for interconnecting, 
etc., is entirely eliminated. 

Signal Generaior Specifications: 

Frequency Range: 150 Kilocycles to 50 Megacycles. 

The R.F. Signal Frequency is kept completely constant at all out¬ 
put levels. This is accomplished by use of a special grid loaded 
circuit which provides a constant load on the oscillatory circuit. A 
grounded plate oscillator is used for additional frequency stability. 
Modulation is accomplished by Grid-blocking action which has 
proven to be equally effective for alignment of amplitude and 
frequency modulation as well as for television receivers. 

Positive action attenuator provides effective output control at 
all times. 

R.F. is obtainable separately or modulated by tbe Audio Frequency. 
Signal Tracer Specifications: 

Uses the new Sylvania 1N34 Germanium crystal Diode which com¬ 
bined with a resistance-capacity network provides a frequency range 
of 300 cycles to 50 Megacycles. 

Simple to Operate Clips directly on to receiver chassis, no tuning 
controls. 

'A’ Provision is made for insertion of phones of any impedance, a 
standard Volt-Olim Milliammeter or Oscilloscope. 



The Model 88 
conies complete 
with all test leads 
aiul operating in- 
sl ructions. 

ONLY 


The New Model 777 20,000 OHMS PER VOLT!! 

SET TESTER 

TUBE*TE$TER SPECIFICATIONS: 

* TMta all tubea including 4. 5, 6, 7. 7L, OctnU. Loctals.Television, Marie 
Eye. Thyratrons, Single Ended, Floatinr Filament, Mercury Vapor 
Rectifiers. New Miniatures, etc. Also Pilot Lirhts. 

* Tests hy the 'well-established emission method for tube quality, directly 
read on the scale of the meter. 

* Tests lenkores and shorts of any one element arainst all elements 
in all tubes. 

* Tests both plates in rectifiers. 

* Tests individual seettonn such as diodes, triodes. pentodes, etc., in 
multi-purpose tubes. 

* New type line voltare adjuster. 

V.O.M. SPECIFICATIONS: 



Volt) 


D.C. VOLTS: (at 20,000 Ohm* Par 
0 to 7.5/15/7S/f50/750/1,500 Volt* 

A.C. VOLTS: (At 10,000 Ohm* Per Volt) 

0 to 15/30/150/300/1.500/3.000 Volt* 

D C. CURRENT: 

0 to 1.S/f5/l50 Ma. 0 to 1.5 Amperes 
RESISTANCE: 

0 to 5.000/50.000/500.000 Ohm* 0 to 50 Megohm* 

» DECIBELS: (Based on zero decibels equals .006 Watte Into 
a 500-0hm fine.) 

—10 to -f 18 db.. 10 to -f- 38 db.. -f- 30 to -f 58 db. 


Model 777 operate! on 90-120 VolH 60 cycle* A.C. 
Housed In beautiful hand-rubbed cabinet. Complete 
with test leads, tubes, charts and detailed ooerating 
instructions. Size 13* X I?'/** X 6*. 


20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 



95 

NET 

PRICE 



WiJMiPlltlTIIIG CO. 


DEPT. RC-2 91 PAR 
NEW YORK 7, 


















AT YOUR JOBBER'S 

THE RADIO DATA BOOK- 

OVER 1000 PAGES! 


All data and basic knowledge 
in radio and electronics 
digested into 12 sections... 
in a complete, quick to find, 
easy to read, handbook form. 


^PK«n every operation in radio and electronics with the Radio Data 
aook. This new radio bible will be your lifelong tool . . . you will use it 
every day, on the board, at the bench, in the field! Use it for construe- 
lion, troubleshooting and testing. The RADIO DATA BOOK vvill be 
your invaluable aid in design, experiment and in layout. It will help 
tnake your prodiiciion better, faster and easier. In any and every oper¬ 
ation in radio and electronics, you w ill use the RADIO DATA BOOK! 


Handsomely bound in RED and GOLD 

12 complete books in one only $ 5 . 00 ! less than 42c per bo- 


NOW! 


The RADIO DATA BOOK is a work of complete outhority^pre- 
ared by engineers with many years of practical experience. Ttiey 
ave been assisted by the Boland & Boyce staff of editors skilled in 
preparing electronics manuals for the U. S. Signal Corps for many 
years. Til esc men have worked for several years gatlicriiig material 
for tliis hook , . . all the knowledge of radio principles and operation 
... all the statistics ... all ihe newest developirients in electronics . . . 
every possible angle and detail. Eighteen months were spent digest- 
•ng this material into the most concise, the clearest, and the most 
readable form. The result is this invaluable manual . . . The KADIO 
data book. Whether you use this book for general reference, for 
scientific instruction, or for education, one tiling is certain—the prac¬ 
tical help, the daily usefiiiness you will derive from it will prove to be 
worth many, many tunes its astonisltingly low price! 

Advanced Sale . - first print ing^ On I v 10,000 available. . . To - 
make sure to get your RADIO DATA BOOK, mail your order HOW f 


MAIL THIS COUPON TODAY! 


Contents 


torfi «ecf»on It o COMPint covefOge of (ft iob|ec# . 12 i«c»ioni ... 12 book* m ONtt 

*000 poget . . . Scfiemohci . . . Accurofe pf) 0 *ogropf>i , . . SpecioZ/jr prepared drowingi. . . Wbife 
on black chartt . . . 0/ogromi . . . /lOmelnc pro/echOnt and exploded viewr. 

Section !. THE 1 50 BASIC CIRCUITS IN RAOfO . 

Every circuit it onoiyted ond exploined in a Johnny-on-IKe-tpot reference for 
any occoifon. 

Section 2. COMPLETE TEST EQUIPMENT DaTA. 

Know more obout the ten in^tromenti yoo nOw hove . . find ftie new one» yo« 
wont ro buy . . . They’re All in here — importially desCribedl 
Section 3. testing MEASURING AND ALIGNMENT. 

i>'»T»p»ified operorion ot the Ovcillogroph . . See whofj happening intide ony 
rodio circuil . . . Dynomic olignmenl^AM. fM ond THEVlSlON made eoty with 
the Otcillogroph . . . Scientific ote of the Vacuum Tube Voltmeter, Signol Generat¬ 
ing Equipment ond other botic Inttrumentt. 

Section 4. all ABOUT ANTENNAS. 


TO YOUR PARTS JOBBER OR DIRECTLY TO 

BOLAND & BOYCE INC., PUBLISHERS 
460 BLOOMFIELD AVE., MONTCLAIR, N. J. 


I 


AM-f^M-Televition . . . detign, inttallohon. choroctcrittict, conttruction ond feed. 
Section 5. yUNO SYSTEMS . 

f’lonning, inttoTling ond servicing o PA Syttem. A complete chapter on every 
component . . . How lo select ond combine components . . . estimoling cottl . . . 
even acoustic requirements! 


Please send me a copy of 
THE RADIO DATA BOOK Enclosed is $5.00. 
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BOLAND & BOYO INC, PUBLISHERS 


2^fon 6. ELECTRICAL AND PHYSICAL CHARACTERISTICS OF RADIO COMPONENTS^ 

^r»6w the ti2C, the power, the shope! A quick reference on.the epnstruefion and 

design of any circuit or equipment. 

Section 7. COMPILE TUBE MANUAL: Receiving, tronimitting ond Commercial. 

A fiick of the pages brings you to oil the dato ond ratings of any lube model 

Section 8. CHARTS Graphs and curves. 

Quick colculotton devices . . , Plotting curves, nomographs, rules and tables for 
speedy solutions to radio problems. 

Section 9. CODES. SYMBOLS AND STANDARDS. 

Handy reference to all rodio symbols ond obbreviotions; code symbols, phrases 
and chorocters . . . Where you want them . . . When you wont themi 
Action to, 50 TESTED CIRCUITS DESIGNED FOR OPTIMUM PERFORMANCE. 

Find any circuit you wont with complete ports lists ond specificotionk . . . One lube 
receivers to complete AM, FM and Television receiver circuits . . . Amplifiers 
Tronsmitters . . . Test Equipment and Control Circuits ... All with the latest 
engineering refinements. 

Section I I ■ dictionary OF RADIO AND ELECTRONIC TERMS. 

Section I 2. RADIO BOOK BIBLIOGRAp'my] 




























